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EXECUTIVE  SUMMARY 


A  Phase  Two  Oil  and  Hazardous  Material  Site  Evaluation  has  been 
conducted  at  Parcel  18  and  Parcel  18B  located  in  the  Roxbury 
section  of  Boston,  Massachusetts.   The  purpose  of  the  Phase  Two 
study  has  been  to  evaluate  the  source (s),  nature  and  extent  of 
oil  or  hazardous  materials  at  the  site,  identify  possible 
exposure  of  human  or  environmental  receptors  to  contaminants, 
and  characterize  the  risk  of  harm  to  human  health  and  the 
environment.   The  study  was  conducted  based  on  the  Phase  Two 
Work  Scope  and  Sampling  Plan  and  follows  the  guidelines  of  the 
Massachusetts  Contingency  Plan.   A  Waiver  Application  for  the 
site  was  approved  by  the  Massachusetts  Department  of 
Environmental  Quality  Engineering,  which  has  since  been  renamed 
Department  of  Environmental  Protection  (DEP) ,  on  31  January 
1989. 

In  1814  the  site  was  an  undeveloped  tract  of  land  between 
Roxbury  Crossing  and  the  Boston  Back  Bay  shoreline.   Commercial 
development  in  the  site  area  began  in  the  late  1880s  and 
continued  throughout  the  first  quarter  of  the  2  0th  Century. 
Several  businesses  on  site  were  identified  as  potential  sources 
of  contamination  including  laundries,  a  machine  shop  and  other 
light  manufacturing  operations.   Gas  stations  were  identified  at 
six  locations  on  site.   Documentation  on  whether  underground 
fuel  storage  tanks  were  abandoned  in  place  or  removed  has  not 
been  identified.   By  the  late  1970s,  all  structures  on  site  were 
razed  for  proposed  highway  development. 

Evaluation  of  site  geologic  conditions  and  the  nature  and  extent 
of  soil  and  groundwater  contamination  was  conducted  through  a 
subsurface  exploration  program  consisting  of  soil  vadose 
sampling,  a  magnetometer  survey,  test  pits,  test  borings  and 
observation  well  installation.   Soils  and  groundwater  were 
sampled  for  chemical  analysis  including  testing  for  volatile 
organic  compounds,  semivolatile  organic  compounds,  petroleum 
hydrocarbons,  metals,  pesticides,  PCBs  and  cyanide.   Data 
obtained  from  the  testing  program  were  utilized  for  evaluation 
of  the  risk  of  harm  to  human  health  or  the  environment  posed  by 
the  site. 

Subsurface  exploration  has  indicated  that  fill  materials  and 
natural  sands  on  site  are  underlain  by  a  thick  clay  stratum 
which  is  expected  to  inhibit  the  downward  movement  of 
groundwater.   Horizontal  groundwater  flow  is  generally  westward 
toward  Ruggles  Street  Station  and  radially  toward  a  slight 
depression  in  the  groundwater  table  near  the  southeast  corner  of 
the  site. 
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EXECUTIVE  SUMMARY 
(Continued) 

Chemical  test  data  have  indicated  that  site  soils  have  been 
contaminated  primarily  by  petroleum  hydrocarbons  including 
gasoline,  kerosene,  fuel  oil  and  lubricating  oils  and  low  levels 
of  pesticides  which  appear  to  be  randomly  distributed  throughout 
much  of  the  soils  on  site.   The  contamination  is  likely  to  have 
resulted  from  fill  materials  brought  on  site  and  former  on-site 
commercial  and  light  manufacturing  operations.   Metals  and 
semivolatile  organic  compounds  composed  primarily  of  PAHs  were 
also  detected  in  site  soils  at  levels  typically  found  in  urban 
fill.   One  PCB  compound  was  detected  in  one  surface  soil 
composite  sample  and  was  likely  a  component  of  the  fill  which 
was  brought  on  site. 

Groundwater  at  the  site  was  found  to  contain  generally  low 
levels  of  petroleum  hydrocarbons,  associated  volatile  organic 
compounds,  metal  and  pesticides.   In  most  instances  the 
groundwater  meets  drinking  water  guidelines  or  standards 
available  for  selected  compounds. 

Three  underground  storage  tanks  have  been  identified  on 
Parcel  18  and  one  underground  tank  is  suspected  to  be  present  on 
Parcel  18B,  in  the  vicinity  of  the  former  Tremont  Fuel  Company. 
Approximately  1  to  1.6  ft.  of  phase-separated  petroleum  product 
was  observed  in  an  observation  well  in  proximity  to  the 
suspected  tank  location  and  a  test  pit  where  soils  were  found  to 
contain  kerosene. 

A  preliminary  evaluation  of  treatment  and  disposal  options  for 
excavated  soils  indicates  that  special  handling  of  contaminated 
materials  would  be  costly  and  would  likely  impose  substantial 
delays  during  construction.   There  is  also  uncertainty  as  to 
whether  any  given  treatment  or  disposal  plan  would  be  approved 
by  environmental  agencies  of  the  Commonwealth.   Time  and  cost 
impacts  due  to  special  handling  of  contaminated  soils  would  be 
minimized  by  development  which  limits  excavation  of  soils,  and 
allows  for  on-site  reuse  of  all  excavated  material  such  as  an 
at-grade  construction  scheme. 

The  risk  assessment  conducted  by  Meta  Systems,  Inc. ,  charac- 
terized the  risk  of  harm  to  human  health,  safety,  public  welfare 
and  the  environment  from  contamination  at  the  site.   The 
assessment  evaluated  several  exposure  scenarios  based  on  stages 
of  proposed  site  development  involving  at-grade  construction  and 
minimal  soils  excavation.   It  was  concluded 
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EXECUTIVE  SUMMARY 
(Continued) 

by  Meta  Systems,  Inc. ,  that  risks  to  human  health  or  the 
environment  associated  with  the  site  in  its  present  condition, 
during  construction  and  after  construction  do  not  exceed  DEP 
benchmarks  for  acceptable  risk. 

Based  on  the  findings  of  the  risk  assessment,  it  was  recom- 
mended that  dust  control  measures  be  implemented  during 
construction  to  reduce  levels  of  risk  associated  with  metals 
concentrations  in  soils,  and  that  risks  to  children  in  the 
proposed  play  area  on  site  be  minimized  by  removal  of 
contaminated  soils  or  construction  of  a  physical  ground  barrier, 
such  as  a  cement  cap,  over  contaminated  soils.   The  Phase  Two 
study  recommends  that  the  three  underground  storage  tanks 
identified  on  Parcel  18  be  removed  as  required  by  law,  and  that 
further  investigation  be  conducted  at  Parcel  18B  where 
phase-separated  petroleum  product  was  observed  and  an  under- 
ground storage  tank  is  suspected  to  be  present. 

It  was  also  recommended  that  construction  activities  on  site 
be  monitored  to  identify  heavily  contaminated  soils  which  may 
require  special  handling.   In  addition,  since  low  concentra- 
tions of  a  variety  of  contaminants  have  been  detected  through- 
out the  site  and  off-site  disposal  of  excavated  soils  would 
require  extensive  testing  and  could  be  costly,  it  was  recom- 
mended that  excavated  soils  with  low  levels  of  contamination  be 
reused  on  site  as  much  as  possible. 

Prior  to  development,  a  final  remedial  response  plan  must  be 
developed  for  the  site  which  involves  a  feasibility  study  of 
alternative  remedial  action  alternatives.   DEP  requires  this 
work  to  be  conducted  under  Phase  Three  of  the  Massachusetts 
Contingency  Plan. 
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I.   INTRODUCTION 


1-01.   GENERAL 

This  report  presents  the  results  of  a  Phase  Two  Oil  and 
Hazardous  Material  Site  Evaluation  for  Parcel  18  and  Parcel  18B 
in  Boston,  Massachusetts,  hereafter  referred  to  as  the  "site". 
The  work  performed  by  Haley  &  Aldrich,  Inc.,  has  been  carried 
out  in  accordance  with  our  proposal  to  Frederick  R.  Harris, 
Inc.,  dated  28  October  1988  (revised  9  November  1988). 
Simultaneous  geotechnical  studies  have  been  carried  out  for 
Metropolitan/ Columbia  Plaza  Venture  to  assist  in  planning  for 
future  site  development. 


1-02.   PURPOSE  AND  SCOPE 

The  Preliminary  Oil  and  Hazardous  Material  Site  Evaluation 
conducted  by  Haley  &  Aldrich,  Inc.,  summarized  information  on 
site  history  and  development,  and  evaluated  soil  screening  data 
obtained  from  drilling  of  four  test  borings  at  the  site.   These 
borings  were  conducted  primarily  to  evaluate  soil  conditions  for 
geotechnical  engineering  purposes.   The  preliminary  study 
indicated  that  petroleum  contamination  was  likely  to  be  present 
in  soils  and  groundwater  as  a  result  of  the  former  presence  of 
automobile  service  stations  at  the  site  and  evidence  of  volatile 
organic  compounds  in  soils  based  on  screening  data.   The  purpose 
of  the  Phase  Two  study  has  been  to  evaluate  the  source (s), 
nature  and  extent  of  oil  or  hazardous  materials  in  the  site 
environment,  identify  possible  exposure  of  human  or 
environmental  receptors  to  contaminants,  characterize  the  risk 
of  harm  to  human  health  and  the  environment,  and  provide  a 
preliminary  evaluation  of  soil  treatment/disposal  options.   The 
primary  elements  of  the  Phase  Two  evaluation  include  the 
following: 

o  Additional  site  history  research  to  document  changes  in  land 
use  over  time  and  to  identify  possible  contaminant  types  and 
sources. 

o   A  magnetometer  survey  to  assist  in  identifying  locations  of 
underground  storage  tanks. 

o   Soil  vadose  zone  monitoring  to  provide  an  indication  of  the 
presence,  nature  and  extent  of  volatile  organic  compounds. 

o   Excavation  of  test  pits  to  characterize  fill  materials, 
document  visual  evidence  of  soil  contamination  and  to 
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supplement  information  on  the  possible  presence  of  under- 
ground storage  tanks. 

o   Monitoring  drilling  of  test  borings  and  installation  of 

groundwater  observation  wells  to  provide  recommendations  for 
soil  sampling  and  placement  of  well  screens. 

o    Screening  of  soil  samples  for  relative  concentrations  of 

volatile  organic  compounds  with  a  photoionization  detector. 

o   Random  sampling  of  surface  soils  to  evaluate  soil  quality 
and  the  potential  risk  from  exposure  to  contaminants  in 
surface  soils. 

o   Laboratory  testing  of  selected  soil  and  groundwater  samples 
to  identify  types  and  concentrations  of  specific  oil  and 
hazardous  materials. 

o   An  assessment  of  the  risk  of  harm  to  human  health  and  the 
environment  from  oil  and  hazardous  materials  by  a  risk 
assessment  consultant. 

o   A  preliminary  evaluation  of  soil  treatment/disposal  options 
including  consideration  of  at-grade  and  below-grade  site 
development  options. 

The  study  documented  herein  is  based  on  the  Work  Plan  for  Phase 
Two  Oil  and  Hazardous  Material  Site  Evaluation  and  has  been 
conducted  following  the  guidelines  of  310  CMR  40.00,  the 
Massachusetts  Contingency  Plan  (MCP)  (1)*.   The  MCP,  which  is 
summarized  in  Appendix  B,  outlines  the  procedures  that  must  be 
followed  in  order  to  satisfy  regulatory  requirements  for  study 
and  remediation  of  sites  where  oil  or  hazardous  material 
releases  have  occurred.   The  site  is  classified  by  the  Massa- 
chusetts Department  of  Environmental  Protection  (DEP,  formerly 
DEQE)  as  a  non-priority  hazardous  material  release  site  (No. 
3-0739)  .   A  Waiver  Application  was  approved  for  the  site  by  DEQE 
on  31  January  1989,  thus  studies  and  site  remediation  may 
proceed  according  to  the  MCP  without  DEP  oversight. 


1-03.   LIMITATIONS 

This  report  has  been  prepared  for  the  exclusive  use  of  Frederick 
R.  Harris,  Inc.,  and  the  Massachusetts  Bay  Transportation 
Authority  (MBTA) .   The  conclusions  provided  by  Haley  &  Aldrich, 
Inc.,  are  based  soley  on  the  scope  of  work  conducted  and  sources 


*  Refer  to  References  listed  in  Appendix  A. 
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of  information  referenced  in  this  report  and  the  26  September 
1988  preliminary  report.   Any  additional  information  that 
becomes  available  concerning  this  site  should  be  provided  to 
Haley  &  Aldrich,  Inc.,  so  that  our  conclusions  may  be  reviewed 
and  modified  as  necessary. 

The  work  performed  by  Haley  &  Aldrich,  Inc.,  is  subject  to  the 
terms  and  conditions  stated  in  our  proposal  to  Frederick  R. 
Harris,  Inc.,  dated  28  October  1988  (revised  9  November  1988). 
This  work  has  been  undertaken  in  accordance  with  generally 
accepted  consulting  engineering  practices.   No  other  warranty, 
express  or  implied,  is  made. 

The  contents  of  this  report  may  not  be  copied,  provided  or 
otherwise  communicated  to  any  party  other  than  Frederick  R. 
Harris,  Inc.,  Metropolitan/Columbia  Plaza  Venture,  and  the 
MBTA  without  the  prior  consent  of  Haley  &  Aldrich,  Inc.   Such 
permission  will  not  be  unreasonably  withheld  or  delayed. 
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II.   SITE  LOCATION.  HISTORY  AND  EXISTING  CONDITIONS 


2-01.   SITE  LOCATION 

The  site  consists  of  two  parcels  of  land  known  as  Parcel  18  and 
Parcel  18B.   The  parcels  are  located  in  the  Roxbury  section  of 
Boston,  Massachusetts,  adjacent  to  the  Ruggles  Street  Station  of 
the  MBTA  Orange  Line.   Parcel  18  is  roughly  rectangular  in  shape 
and  is  bounded  on  the  east  by  Tremont  Street  (relative  to  "Plan 
North"  as  indicated  on  Figure  2) ,  on  the  west  by  the  access  road 
and  walkway  to  the  MBTA  Station,  on  the  north  by  Melnea  Cass 
Boulevard,  and  on  the  south  by  Ruggles  Street.   Parcel  18B  lies 
west  of  Parcel  18  and  is  bounded  on  the  west  by  Ruggles  Street 
Station,  on  the  east  by  the  access  road  to  the  MBTA  Station,  on 
the  north  by  Melnea  Cass  Boulevard,  and  on  the  south  by  the 
Pedestrian  Concourse  to  the  MBTA  Station.   The  Project  Locus  is 
shown  on  Figure  1  and  a  detailed  plan  of  the  site  layout  is 
shown  on  Figure  2 . 


2-02.   SITE  HISTORY 

2-02.1   Introduction 

Site  history  presented  herein  is  based,  in  part,  on  information 
gathered  for  the  Preliminary  Oil  and  Hazardous  Material  Site 
Evaluation,  with  emphasis  on  usage  which  potentially  might 
result  in  site  contamination  (2) .   Further  site  history  research 
was  conducted  for  the  Phase  Two  evaluation  to  investigate  the 
location  and  disposition  of  underground  storage  tanks  on  site, 
to  clarify  activities  of  businesses  identified  during  the 
preliminary  evaluation,  and  to  evaluate  site  usage  on  Parcel 
18B.   Information  on  potential  off-site  sources  of  contamination 
was  also  collected. 

2-02.2   Site  and  Area  Development 

In  1814  the  site  was  an  undeveloped  tract  of  land  between 
Roxbury  Crossing  and  the  Boston  Back  Bay  shoreline  (2) .   By 
1836,  Tremont  Street  (1832)  and  the  Boston  and  Providence 
Railroad  (1835)  had  been  constructed  adjacent  to  the  site  (2) . 
In  the  1880 's,  the  area  north  of  the  site  between  Tremont  Street 
and  Columbus  Avenue  was  developed  as  a  residential  area  (2) . 

Commercial  development  in  the  site  area  began  in  the  late  1880s 
and  continued  throughout  the  first  quarter  of  the  20th  Century. 
Following  a  period  of  deterioration  through  the  1950s 
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and  early  1960s,  numerous  buildings  in  the  site  area  were  razed 
for  the  proposed  1-95  Highway  (2,3).   By  1970,  only  a  service 
station,  an  apartment  building  and  a  Masonic  Temple  remained  on 
site  (2).   By  1978,  all  structures  on  site  had  been  razed  (2,3). 

2-02.3   Site  Usage  and  Potential  Sources  of  Contamination 

Several  former  businesses  on  site  were  identified  as  potential 
sources  of  contamination  based  on  operations  which  likely 
involved  the  use  of  oil  or  hazardous  materials.   The  names  and 
approximate  dates  of  occupancy  of  these  business  are  included  in 
Table  I.   The  locations  of  the  businesses  are  shown  on  Figure  2 
and  are  referenced  to  descriptions  on  Table  I  by  letter 
designations.   It  should  be  noted  that  business  loca  tions  are 
based  on  the  historic  street  layout  as  delineated  on  Figure  2. 

Gas  stations  existed  at  six  locations  on  site  from  the  early 
1940s  to  the  late  1970s.   The  Goldberg  Elliott  Gas  Station  (A) , 
which  later  became  the  Calso  Gas  Station,  occupied  the  corner  of 
Whittier  Street  and  Columbus  Avenue  during  the  period  from  1940 
to  1955  (4) .   On  the  opposite  side  of  Columbus  Avenue  (B) ,  a 
service  station  with  multiple  ownership  operated  from  about  1930 
to  1965  (4,5).   Further  north  on  Columbus  Avenue,  a  Chevron 
service  station  (G)  existed  from  approximately  1930  to  1970 
(4,5).   B&C  Shell  Filling  Station  (I)  and  later  Sid's  Service 
Station  occupied  the  site  near  the  corner  of  Columbus  Avenue  and 
Western  street  (5) .   Two  filling  stations,  Woodies  Flying  A 
Service  Station  (K)  and,  later,  Crosby  Gas  Station  (L) ,  operated 
at  approximately  the  same  location  off  Tremont  Street  from  about 
1930  to  1966  (2,4,5) . 

A  review  of  historic  site  plans  was  used  to  locate  underground 
fuel  storage  tanks  on  site  (6) .   The  locations  of  the  tanks 
identified  are  designated  with  the  letter  "T"  on  Figure  2. 
Documentation  of  whether  these  tanks  were  abandoned  in  place  or 
removed  has  not  been  identified.   However,  demolition  plans  for 
the  proposed  Southwest  Corridor  Project  dated  1979  specified 
that  four  storage  tanks  at  the  Shell  Filling  Station  (I)  were  to 
be  excavated  and  removed  from  the  site.   In  addition  to  the 
underground  fuel  storage  tanks  at  gas  stations,  it  is  likely 
that  underground  tanks  for  storage  of  heating  fuels  or  waste 
oils  were  used  at  the  site  (7) . 

Other  site  businesses  whose  operations  may  have  involved  oil  or 
hazardous  materials  include:  Tool  and  Lubrication  Equipment  Co. 
(C) ,  Artistic  Metal,  Inc.  (D) ,  Metal  Craft  Screens  (E) ,  Woodward 
Auto  Repair  (F) ,  Salem  Press  (H) ,  Melfore  Machine  Shop  (J) ,  coal 
yards  (M,T) ,  Laundries  (N,Q) ,  Raincoat  Mfrs.  (O) , 
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Babb  C.H.  Co.,  Inc.  (oven  mfrs.)  (P) ,  Tremont  Fuel  Co.  (R) ,  and 
Moores  Machine  Co.,  Inc.  (S)  (2,4,5).   Further  investigation  of 
the  Dodge  Chemical  Company  and  Mercury  Distributers,  identified 
during  the  preliminary  site  evaluation  as  potential  sources  of 
contamination,  revealed  the  former  as  a  storage  facility  and  the 
latter  primarily  as  a  distributer  of  merchandise  (8,9). 

2-02.4   Potential  Off-Site  Sources  of  Contamination 

Four  gas  stations  formerly  located  adjacent  to  the  site  include 
a  Merit  Filling  Station  located  south  of  the  site  on  Columbus 
Avenue,  a  filling  station  at  the  northeast  corner  of  Whittier 
and  Tremont  Streets,  Dougies  Service  Station  at  the  northeast 
corner  of  Ruggles  and  Tremont  Streets,  and  Goodwin  Gas  Station 
at  the  southwest  corner  of  Walpole  Street  and  Columbus  Avenue. 
Other  potential  off-site  sources  of  contamination  include  two 
laundries  and  a  sign  painter  east  of  the  site  on  Tremont  Street, 
and  a  machine  shop  at  the  northwest  corner  of  Sarsfield  Street 
and  Columbus  Avenue.   Although  undocumented  releases  of  oil  or 
hazardous  materials  may  have  occurred  in  the  site  vicinity  in 
the  past,  a  review  of  DEP  file  data  has  revealed  no  oil  or 
hazardous  material  spills,  no  recorded  incidents  or  complaints 
involving  oil  or  hazardous  materials,  nor  any  documented  waste 
disposal  sites  in  the  site  vicinity  (10) . 


2-03.   EXISTING  SITE  CONDITIONS 

The  site  presently  consists  of  vacant  land  which  has  been 
graded,  landscaped  and  is  mostly  surrounded  by  fencing.   A  few 
small  trees  have  been  planted  on  the  site  which  is  otherwise 
covered  predominantly  with  grass.   Parcel  18  is  divided  by  a 
paved  driveway  which  joins  Tremont  Street  with  the  access  drive 
to  the  MBTA  station.   A  temporary  barricade  prevents  traffic 
from  entering  the  site  along  this  driveway  from  Tremont  Street. 

Surrounding  site  features  include  the  MBTA  Ruggles  Street 
Station  to  the  west,  vacant  land  or  parking  lots  to  the  north 
and  south,  and  an  apartment  building  on  the  opposite  side  of 
Tremont  Street  to  the  east. 
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III.   SUMMARY  OF  PREVIOUS  STUDIES 

3-01.   GEOTECHNICAL  STUDIES 

3-01.1   Southwest  Expressway  and  Inner  Belt  Highway  Projects 

In  the  late  1960s,  at  least  thirty  test  borings  were  completed 
at  the  site  as  part  of  a  geotechnical  investigation  for  the 
proposed  Southwest  Expressway/ Interstate  95  and  Inner  Belt/ 
Interstate  695  Highway  projects.   The  test  borings,  shown  on 
Figure  3,  are  denoted  by  the  following  prefixes:   A,  B*,  SB,  NB, 
IR,  PB  and  the  300  series.   The  explorations  ranged  in  depth 
from  approximately  61  to  203  feet  below  ground  surface,  and 
included  two  borings  that  encountered  bedrock  at  depths  of 
approximately  145  feet  (IR187)  and  189  feet  (BBl*)  below  ground 
surface.   No  evidence  of  oil  or  hazardous  materials  was  noted  on 
the  test  boring  logs  which  are  included  in  "Summary  Geotechnical 
Data  Report,  Section  Two,  Southwest  Corridor  Project,  Roxbury, 
Massachusetts,"  by  Haley  &  Aldrich,  Inc.,  dated  September  1979. 

3-01.2   Southwest  Corridor  Project 

Late  in  1979,  Haley  &  Aldrich,  Inc.,  completed  five  additional 
test  borings  at  the  site  as  part  of  a  geotechnical  investigation 
for  the  proposed  Southwest  Corridor  Project.   Shown  on  Figure  3, 
the  borings  are  denoted  by  the  prefix  II. 

The  test  borings  ranged  in  depth  from  approximately  2  0  to  167 
feet  below  ground  surface.   Boring  11-27  encountered  bedrock  at 
approximately  166  feet  below  ground  surface.   The  log  for  Boring 
11-28  indicated  that  a  void  3.5  to  9.5  feet  below  ground  surface 
might  correspond  to  a  buried  fuel  oil  tank.   No  indication  of 
fuel  odors  or  petroleum  contaminated  soils  was  noted  on  the 
boring  log,  thus  if  a  tank  was  present,  it  is  unlikely  that  it 
contained  petroleum  product.   Logs  of  the  test  borings  are 
included  in  "Geotechnical  Interpretive  Report,  Section  Two, 
Southwest  Corridor  Project,  Roxbury,  Massachusetts,"  by  Haley  & 
Aldrich,  Inc.,  dated  February  1983. 

3-02.   ENVIRONMENTAL  STUDIES 

3-02.1   WCH  Industries  Site  Assessment 

In  August  1986,  WCH  Industries  of  Waltham,  Massachusetts 
completed  a  "Site  Assessment  Study  of  Parcel  18  to  Determine 
Potential  of  Hazardous  Waste"  for  the  Boston  Redevelopment 
Authority  (BRA) .   The  investigation  reviewed  available 
historical  documentation  regarding  the  past  usage  of  Parcel  18 
and  abutting  properties  to  identify  the  possible  presence  of 
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hazardous  materials.   The  report  also  evaluated  the  social  and 
economic  impacts  that  site  development  might  h^ve  on  the 
community  of  Roxbury. 

Historical  research  conducted  by  WCH  Industries  indicated  that 
groceries,  shoe  repair  shops,  real  estate  offices,  restaurants 
as  well  as  several  gasoline  stations  and  a  chemical  company  were 
once  located  at  the  subject  site.   Permits  were  issued  from  the 
Boston  Fire  Department  for  the  on-site  storage  of  flammable 
liquids  such  as  gasoline  and  lubricating  oil.   The  study 
revealed  no  evidence  that  tanks  installed  on-site  were  removed, 
and  concluded  that  some  underground  tanks  may  still  be  present. 
It  was  also  noted  that  a  number  of  buildings  were  demolished  at 
the  site  and  that  soils  should  be  tested  for  the  presence  of 
asbestos. 

3-02.2   Rizzo  Associates  Site  Assessment 

Rizzo  Associates  of  Natick,  Massachusetts,  prepared  a  "Letter 
Report  Relative  to  the  Massachusetts  Oil  and  Hazardous  Materials 
Release  Prevention  and  Response  Act  of  1983,  Southwest  Corridor 
Parcel  18,  Roxbury,  Massachusetts,"  dated  3  0  January  1987,  for 
the  BRA.   Subsurface  investigations  conducted  included  a 
geophysical  survey  and  test  pit  excavation.   Soil  samples  were 
screened  in  the  field  for  the  presence  of  volatile  organic 
compounds  and  selected  samples  were  submitted  to  a  laboratory 
for  chemical  analysis. 

Test  pit  locations,  shown  on  Figure  3,  were  selected  based  on 
the  historical  review  conducted  by  WCH  Industries  and 
geophysical  measurements  by  Weston  Geophysical.   Fill  at  the 
site  was  described  as  sand,  gravel  and  debris  including  brick, 
concrete,  wood  and  metal  piping.   One  underground  steel  storage 
tank  was  identified  at  test  pit  TP7  (Figure  3) .   No  evidence  of 
petroleum  product,  stains  or  odors  was  found  in  the  vicinity  of 
the  tank,  however  "strong  volatile  organic  odors"  were  detected 
in  several  of  the  test  pits.   A  photoionization  detector  was 
used  to  screen  soils  for  volatile  organic  compounds.   Resulting 
concentrations  ranged  from  zero  parts  per  million  (ppm)  to  27 
ppm. 

Individual  and  composite  soil  samples  were  obtained  from  the 
test  pits  and  were  submitted  for  analysis  of  asbestos,  volatile 
organic  compounds,  pesticides,  PCBs,  acid  and  base/neutral 
extractable  compounds  and  metals.   Base/neutral  extractable 
compounds  were  detected  in  the  site  composite  sample  at  a  total 
concentration  of  15.14  ppm.   Arsenic,  barium,  lead,  mercury  and 
silver  were  detected  at  concentrations  of  1.6,  97.5,  50.9,  0.025 
and  0.52  ppm  respectively.   The  study  concluded  that 
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concentrations  of  the  metals  were  typical  of  urban  fill  except 
for  the  elevated  silver  content.   No  asbestos,  volatile  organic 
compounds,  pesticides  or  PCBs  were  detected  in  the  soils  tested. 

The  report  recommended  that  further  subsurface  investigations  be 
conducted  to  locate  possible  underground  storage  tanks,  and  that 
the  Department  of  Environmental  Quality  Engineering  be  notified 
of  the  results  of  the  assessment. 

3-02.3   Haley  &  Aldrich  Site  Evaluation 

In  September  1988,  Haley  &  Aldrich,  Inc.,  completed  a  "Report  on 
Preliminary  Oil  and  Hazardous  Material  Site  Evaluation,  Parcel 
18  Development,  Boston,  Massachusetts."   This  evaluation 
consisted  of  a  review  of  readily  available  information  on 
historical  use  and  subsurface  conditions  supplemented  by  visual 
observations  and  a  limited  subsurface  exploration  program. 

Historical  research  conducted  by  Haley  &  Aldrich,  Inc., 
indicated  that  permits  were  issued  for  the  storage  of  large 
quantities  of  petroleum  products  at  the  site  and  that  up  to 
twenty-five  or  more  underground  storage  tanks  might  have  existed 
or  could  still  exist  beneath  the  site.   In  addition  to  petroleum 
products,  the  preliminary  evaluation  concluded  that  solvents  and 
metals  were  likely  to  have  been  used  or  stored  on  the  site  over 
time. 

Four  test  borings  with  observation  wells  (P18-1  through  P18-4) 
ranging  in  depth  from  84  to  145.5  feet  below  ground  surface  were 
conducted  for  preliminary  geotechnical  design  purposes. 
Petroleum  odors  were  noted  in  samples  from  boring  P18-2  at 
depths  of  4  to  6  feet  and  18  to  22  feet  below  ground  surface. 
Selected  soil  samples  from  the  ground  surface  to  depths  of  17  to 
26  feet  were  screened  in  the  Haley  &  Aldrich,  Inc.,  laboratory 
for  the  presence  of  detectable  volatile  organic  compounds  with 
an  HNU  photoionization  detector.   HNU  readings  greater  than  or 
equal  to  2  00  ppm  were  detected  in  three  soil  samples  from  boring 
P18-2.   Readings  below  8  ppm  were  detected  in  samples  from 
borings  P18-1,  P18-3  and  P18-4.   The  report  recommended  that 
additional  studies  be  conducted  to  further  evaluate  the  nature 
and  extent  of  contamination  at  the  site. 
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IV.   SUBSURFACE  EXPLORATION 


4-01.   INTRODUCTION 

In  accordance  with  the  recomioendations  in  the  Preliminary  Oil 
and  Hazardous  Material  Site  Evaluation,  additional  subsurface 
explorations  were  conducted  to  provide  an  indication  of  the 
possible  nature  and  extent  of  contamination  at  Parcel  18  and 
Parcel  18B.   As  described  below,  subsurface  explorations 
completed  for  the  Phase  Two  study  included:  vadose  zone 
sampling,  magnetometer  survey,  test  pits,  test  borings  and 
groundwater  observation  well  installations. 

4-02.   VADOSE  SAMPLING 

A  soil  vapor  survey  at  Parcel  18  was  conducted  by  Haley  & 
Aldrich,  Inc.,  on  5,  6  and  7  October  1988.   The  survey  included 
sampling  of  soil  vapors,  and  on-site  analysis  of  the  vapors  for 
the  presence  of  selected  volatile  organic  compounds  (VOCs)  using 
a  gas  chromatograph  (GC) . 

Soil  vapor  samples  were  collected  at  twenty-three  stations  from 
one  or  more  depths  between  3  and  8  feet  below  ground  surface. 
The  stations  are  designated  SVl  through  SV23  on  Figure  4. 
Sampling  was  typically  conducted  in  the  vicinity  of  suspected 
underground  storage  tank  locations  as  indicated  by  site  history 
research.   Specific  VOCs  analyzed  include  trichloroethylene, 
tetrachloroethylene,  benzene,  toluene,  ethylbenzene  and 
xylenes.   Instrument  calibration  was  performed  using  mixed 
standards  containing  the  six  specific  analyses.   The  presence  of 
other  detectable  compounds,  as  revealed  by  chromatograph  peaks 
not  corresponding  to  any  standard  peak,  was  noted.   Approximate 
identification  of  these  compounds  and  their  concentrations  were 
noted  in  some  cases. 

At  each  station,  a  sampling  tube  was  driven  to  the  desired  depth 
using  the  percussion  mode  of  a  rotary-percussion  drill.   At 
sampling  locations  where  the  soil  was  especially  difficult  to 
penetrate  with  the  sampling  tube,  a  drill  bit  was  used  to 
penetrate  the  upper  1.5  feet  of  soil.   A  portion  of  the  tube  was 
left  exposed  above  ground  surface,  then  vapors  were  drawn  from 
adjacent  soil  voids  through  slots  in  the  bottom  of  the  tube 
using  a  vacuum  pump.   A  sample  of  the  soil  vapor  was  collected 
with  a  syringe,  then  injected  into  the  GC   for  analysis. 

The  sampling  tube  and  drill  bit  were  generally  washed  between 
sampling  stations  by  a  laboratory-soap  scrub,  a  tap  water 
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rinse,  a  methanol  rinse  and  a  final  tap  water  rinse.   After 
sample  injection,  the  syringe  was  purged  with  hydrocarbon-free 
air  to  remove  prior  sample  residue.   Sampling  tube  and  syringe 
blanks  were  analyzed  between  samples  to  verify  that  sampling 
equipment  was  not  contaminated. 

A  Photovac  Model  10S50  gas  chromatograph  was  used  for  the 
analyses  under  the  following  instrument  conditions: 

Detector  -  10.6  eV  Photoionization  Detector 

Oven  Temperature  -  4  0°C  isothermal 

Carrier  Gas  -  Hydrocarbon-free  air 

Flow  Rate  -  15  ml/min 

Column  -  CPSil  5CB,  Capillary 

A  peak  on  a  sample  chromatogram  was  judged  to  correspond  to  a 
peak  on  a  calibration  chromatogram  if  respective  retention  times 
were  within  one  second  of  each  other.   Similarities  in 
calibration  peak  and  sample  peak  shapes  were  also  considered 
in  identifying  compounds.   Concentrations  of  the  VOCs  were 
calculated  by  multiplying  the  peak  areas  on  sample  chromatograms 
by  the  corresponding  response  factors. 

Results  of  the  soil  vapor  survey  are  summarized  on  Table  II. 
Tetrachloroethylene  was  identified  at  depths  between  3  and  8 
feet  at  station  SV2 ,  and  trichloroethylene  and  toluene  were 
identified  at  a  depth  of  3  feet  at  station  SV14.   Peaks  which 
could  only  be  tentatively  identified  were  detected  at  SV13 
and  SV14 .   The  lack  of  compounds  identified  at  other  sampling 
stations  may  be  related  to  the  inability  of  vapors  from 
potential  contaminant  sources  at  depth  to  reach  the  sampling 
depth  (approximately  3  to  8  feet  below  ground  surface) .   Vapor 
movement  may  be  retarded  by  low  permeability  soils  or 
obstructions  in  the  fill  material. 


4-03.   MAGNETOMETER  SURVEY 

A  magnetometer  survey  was  conducted  at  Parcel  18  on  11  October 
1988  using  an  Omni  IV  Tie  Line  Magnetometer.   The  objective  of 
the  survey  was  to  identify  any  metallic  objects  which  might 
coincide  with  underground  storage  tanks.   The  survey  was 
conducted  by  making  traverses  with  the  magnetometer  along  a  grid 
with  a  nodal  spacing  of  25  feet. 

The  magnetometer  provides  total  magnetic  field  and  gradiometer 
measurements  which  are  read  from  a  digital  display  in  gamma 
units.   The  gradiometer  readings  are  especially  sensitive  to 
near  surface  metallic  objects.   These  objects  enhance  the 
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earth's  magnetic  field  and  are  identified  as  anomalously  high 
gradiometer  readings.   Locations  of  high  magnetic  anomalies 
identified  during  the  survey  are  shown  on  Figure  4.   The  mag- 
netic anomalies  identified  generally  correspond  with  suspected 
locations  of  underground  storage  tanks. 


4-04.   TEST  PITS 

Twenty-three  test  pits  were  excavated  by  Crossroads  Construc- 
tion, Inc.,  between  28  November  and  2  December  1988.   The  test 
pits  were  excavated  to  depths  ranging  from  11.0  to  19.0  feet 
using  a  Mitsubishi  MS  180  Excavator.   Logs  of  test  pits  prepared 
by  Haley  &  Aldrich,  Inc.  are  included  in  Appendix  C. 

Soil  samples  were  collected  from  the  test  pits  with  a  metal 
trowel.   Prior  to  sampling,  the  trowel  was  decontaminated  with 
Alconox  soap,  methanol  and  distilled  water.   Soil  samples  were 
placed  in  glass  jars  covered  with  foil  prior  to  field  screening 
with  a  photoionization  detector.   When  weather  conditions  did 
not  permit  field  screening,  the  samples  were  chilled,  then 
transported  to  the  Haley  &  Aldrich,  Inc.,  laboratory  for 
screening.   Where  contamination  was  observed,  the  excavator 
bucket  was  steam  cleaned  prior  to  the  start  of  the  next  test 
pit. 


4-05.   TEST  BORINGS 

Twenty-two  test  borings  were  drilled  during  the  Phase  Two  site 
exploration  program.   Locations  of  the  test  borings  are  shown  on 
Figure  5.   Test  borings  Bl,  B2 ,  and  B3  and  adjacent  observation 
wells  were  completed  by  Guild  Drilling  Co.  of  East  Providence, 
Rhode  Island  between  3  and  7  October  1988.   Borings  B3B-0W 
through  B20-OW  were  completed  by  New  Hampshire  Boring  of  Derry, 
New  Hampshire  between  19  December  1988  and  13  January  1989.   All 
test  borings  were  monitored  by  an  Haley  &  Aldrich,  Inc., 
geologist. 

The  test  borings  were  advanced  to  depths  ranging  from  2  3  to 
34  feet  using  3-3/4  or  4-1/4  inch  inside  diameter  (I.D.) 
hollow-stem  augers.   Split-spoon  soil  samples  were  collected 
generally  at  intervals  of  2  feet  throughout  the  depth  of  each 
boring  with  a  1-3/8  inch  I.D.  split-spoon  sampler.   Split-spoon 
samples  of  the  soil  collected  from  each  boring  were  placed  in 
glass  jars  covered  with  foil  and  chilled  prior  to  being 
transported  to  the  Haley  &  Aldrich,  Inc.,  laboratory  for 
screening  with  a  photoionization  detector.   Test  boring  logs 
completed  by  Guild  Drilling  Co.  and  New  Hampshire  Boring  are 
included  in  Appendix  D. 
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Where  contamination  in  a  borehole  was  observed,  the  hollow-stem 
augers,  drill  rods  and  other  tools  were  steam  cleaned  prior  to 
the  start  of  the  next  hole  to  avoid  cross-contamination  between 
borings.   The  split-spoon  sampler  was  cleaned  with  Alconox  soap, 
methanol  and  distilled  water  between  samples. 


4-06.   GROUNDWATER  OBSERVATION  WELLS 

Groundwater  observation  wells  consisting  of  2  inch  I.D.  Schedule 
40  PVC  pipe  and  0.01-inch  machine  slotted  PVC  well  screen  were 
installed  upon  completion  of  each  test  boring  except  B2  which 
was  a  trial  hole.   Ottawa  sand  was  used  to  fill  the  annular 
space  around  each  well  screen,  followed  by  a  bentonite  seal 
around  the  riser  pipe.   Most  wells  were  grouted  from  the  top  of 
the  bentonite  seal  just  above  the  well  screen  to  the  ground 
surface.   A  protective  metal  roadway  box  was  installed  at  each 
well  location.   Details  of  the  well  installations  are  contained 
in  Appendix  E. 


4-07.   SURFACE  SOIL  SAMPLING 

Surface  soil  samples  were  obtained  continuously  from  the  ground 
surface  to  a  depth  of  4  ft.  at  randomly-selected  sampling  points 
shown  on  Figure  53.   For  each  of  the  eleven  sections  shown  on 
Figure  5,  soils  from  five  sampling  points  were  composited  for 
chemical  analysis.   Composite  samples  were  obtained  by  first 
mixing  soils  from  each  depth  interval  at  a  given  sampling  point, 
then  mixing  equivalent  volumes  of  soil  from  each  of  the  five 
sampling  points  to  produce  a  sample  representative  of  the 
section. 

The  surface  soil  samples  were  obtained  with  a  split-spoon 
sampler.   Prior  to  sampling  in  each  section,  the  split-spoon 
sampler  was  washed  with  a  brush  in  a  clean  5-gallon  bucket  using 
a  mixture  of  potable  water  and  alconox,  followed  by  a  rinse  of 
potable  water,  distilled  water,  methanol  and  a  final  rinse  of 
distilled  water. 

Samples  were  composited  using  a  stainless-steel  mixing  bowl  and 
spatula.   The  composite  samples  were  placed  in  airtight  sterile 
containers  and  kept  chilled  until  delivery  to  the  laboratory. 
Chain-of-custody  records  were  completed  to  document  the  trans- 
fer of  the  samples  to  the  contract  laboratory. 
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V.   GEOLOGY  AND  GROUNDWATER  CONDITIONS 


5-01.   REGIONAL  GEOLOGY 

Roxbury,  Massachusetts  lies  in  the  Boston  Basin,  a  topographic 
low  associated  with  the  New  England  Physiographic  Province 
(11) .   The  Boston  Basin  is  made  up  of  rocks  of  the  Boston  Bay 
Group,  traditionally  divided  into  two  formations:  the  Cambridge 
Argillite  and  the  underlying,  older,  Roxbury  Conglomerate.   The 
estimated  thickness  of  the  Boston  Bay  Group  is  over  17,000  feet. 

The  topographic  low  of  the  Boston  Basin  was  created,  in  large 
part,  by  depression  of  the  land  surface  associated  with  the 
advance  of  the  glacial  ice  sheet.    This  advance  resulted  in 
removal  and  redeposition  of  soft  rock  and  existing  sediments  to 
form  a  thin  blanket  of  glacial  till.   With  melting  and  retreat 
of  the  glacier,  numerous  meltwater  streams  deposited  outwash 
sands  and  gravels  on  top  of  the  till.   In  low  areas,  shallow 
lakes  filled  with  silts  and  fine  sands. 

A  world  wide  rise  in  sea  level  accompanied  melting  of  the 
continental  ice  sheet,  and  lead  to  extensive  deposition  of  silt 
and  clay-sized  particles  in  a  glacio-marine  environment. 
This  deposit,  locally  called  the  "Boston  Blue  Clay",  is  found 
throughout  much  of  the  Boston  Basin.   Meltwater  streams 
deposited  granular  outwash  into  these  marine  sediments 
sporadically  throughout  the  basin.   The  slow  rise  to  present  day 
sea  level  flooded  shallow  depressions  creating  embayments  and 
estuaries  with  deposits  of  fine  sands  and  silts  high  in  organic 
content.   Subsequent  placement  of  miscellaneous  fill  by  man 
throughout  the  basin  has  created  the  present  topographic 
conditions. 


5-02.   SITE  GEOLOGY 

5-02.1   Topography  and  Drainage 

The  site  is  generally  flat  lying  and  moderately  graded,  with 
elevations  ranging  from  about  El.  13  (NGVD)  in  the  northern  and 
eastern  portions  of  the  site  to  El.  22  in  the  southwest  corner 
according  to  a  recent  topographic  survey.   Surface  water  runoff 
is  likely  to  be  captured  in  catch  basins  and  storm  drains  along 
the  streets  surrounding  the  site. 

5-02.2   Site  Subsurface  Conditions 

Site  stratigraphy  was  evaluated  based  on  observations  of 
surficial  site  features,  test  borings  and  test  pit  data 
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gathered  during  the  recent  site  exploration  programs  and  from 
previous  explorations  for  the  aborted  Southwest  Expressway/Inner 
Belt  highway  and  Southwest  Corridor  projects  (11) .   The 
predominant  stratigraphic  units  encountered,  from  oldest  to 
youngest  are  as  follows: 

o    Bedrock:   No  borings  were  advanced  to  bedrock  during  the 
recent  Phase  Two  boring  program;  however,  previous  borings 
in  the  site  vicinity  indicate  top  of  the  argillite  was 
encountered  at  El.  -162  near  the  northeast  corner  of  the 
site  and  El.  -122  near  the  southwest  corner.   Much  of  the 
argillite  recovered  was  described  as  moderately  to  severely 
weathered,  possibly  as  a  result  of  the  adjacent  Stony  Brook 
Fault  Zone  (11) . 

o   Glacial  Till;   The  glacial  till  encountered  in  the  recent 
test  borings  is  generally  described  as  a  hard  or  very  dense 
gray  heterogeneous  mixture  of  sand  and  silt  with  little 
gravel.   Previous  borings  indicate  the  till  appears  to 
follow  the  bedrock  contours,  and  that  the  unit  may  be  absent 
in  some  areas.   Thicknesses  range  from  15  to  30  feet  where 
borings  penetrated  the  entire  stratum. 

o   Outwash  Sands;   Recent  explorations  indicate  thicknesses 

between  5  and  18  feet  of  gray  fine  to  medium  sand  with  trace 
silt  and  gravel  overlying  the  glacial  till.  Previous  boring 
information  describes  this  stratum  as  generally  less  than  20 
feet  in  thickness. 

o   Marine  Clay:   The  clay  deposit  generally  consists  of  a  soft 
to  hard  gray  silty  clay  with  little  to  trace  amounts  of  fine 
to  medium  sands,  frequent  fine  sand  partings  and  sandy  clay 
lenses.   Within  the  upper  10  feet,  the  stratum  generally 
comprises  a  hard  to  stiff  crust.   Below  the  crust,  the  clay 
consistency  gradually  softens  to  medium  stiff  or  soft.   The 
recent  and  previous  explorations  indicate  that  the  clay 
decreases  in  thickness  from  north  to  south. 

o   Marine  Sands:   All  of  the  recent  Phase  Two  borings  except  B8 
encountered  marine  sands  overlying  the  clay  deposits.   The 
stratum  consists  of  a  typically  dense  brown  fine  to  coarse 
sand  with  varying  amounts  of  silt  and  fine  gravel  and  silt 
and  clay  lenses.   The  stratum  ranged  from  about 
4  to  14  feet  in  thickness  in  the  most  recent  borings. 
Olfactory  evidence  of  petroleum  contamination  in  this 
stratum  was  noted  in  many  of  the  recent  Phase  Two  borings, 
as  indicated  in  Table  III. 
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Organic  Soils;   Previous  exploratory  borings  encountered 
organic  soils  primarily  in  the  areas  along  Tremont  Street 
within  250  feet  of  Ruggles  Street  and  at  the  west  side  of 
the  site  along  Ruggles  Street.   The  recent  Phase  Two 
explorations  encountered  organic  deposits  in  test  pits  TPll, 
TP15  and  TP16,  and  in  borings  B2-0W  and  B8-0W.   The  organic 
soils  observed  consisted  of  soft  to  medium  stiff  dark  brown 
to  gray  organic  silt  with  occasional  fine  sand  partings  and 
fibrous  peat.   The  thickness  of  the  organic  soils  has  been 
found  to  range  from  about  2  and  6  feet.   Visual  and 
olfactory  evidence  of  contamination  was  apparent  in  TP15  and 
TP16,  leading  to  discoloration  of  the  organic  horizon. 

Fill;   A  surficial  stratum  of  fill  typically  14  to  17  feet 
thick  was  encountered  in  the  Phase  Two  explorations. 
Relatively  distinct  differences  in  fill  characteristics  at 
various  depths  reflect  several  periods  of  localized 
development.   Early  embankment  work  for  the  Boston  and 
Providence  Railroad  to  the  west  of  the  site  during  the  1830s 
may  have  filled  the  adjacent  low-lying  areas  (12).   Several 
channelization  and  diversion  projects  of  Stony  Brook 
occurred  between  1832-1834,  along  with  extensive  residential 
and  industrial  development  of  the  area  during  the  1880s 
(11) .   The  fine  to  coarse  sand  with  gravel  and  few  cobbles 
encountered  in  the  recent  Phase  Two  test  pits  may  reflect 
this  period  of  filling. 

Records  indicate  that  all  residential  and  industrial 
structures  east  of  the  current  Southwest  Corridor  alignment 
were  levelled  during  the  1960s  in  preparation  for  the 
aborted  1-95  Southwest  Expressway  and  Inner  Belt  Projects, 
adding  rubble  fill  to  basements  and  low-lying  areas  (11) . 
Typically  this  sub-stratum  of  fill  is  a  heterogeneous 
mixture  of  medium  to  coarse  sand  with  gravel,  brick,  metal, 
glass,  wood,  ceramic,  glass,  concrete  and  cobblestones. 
Underground  storage  tanks  were  encountered  within  this 
stratum  in  test  pits  TP2  and  TP16  at  depths  of  about  5  feet 
and  7  feet  below  ground  surface,  respectively.   In  several 
test  pits  building  walls  or  foundations  were  encountered, 
likely  remnants  of  buildings  demolished  in  the  1960s. 

Grading  and  roadwork  brought  the  site  to  the  approximate 
grade  of  Columbus  Avenue  and  Tremont  Street  in  the  late 
1970s.   Evidence  of  former  roadways  traversing  the  site 
(e.g.  Grinnell  Street,  shown  on  Figure  2)  was  encountered  in 
test  Pits  TP4,  TPll,  TP13,  TP14 ,  TP16,  TP19  and  TP20.   The 
most  recent  major  filling  episode  appears  to  be  related 
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to  earth  movement  for  the  Southwest  Corridor  Transit  project 
(principally  the  excavation  and  distribution  of  embankment 
fill  from  the  former  railroad  bed)  and  realignment  of 
Columbus  Avenue,  and  Tremont  and  Ruggles  Streets  adjacent  to 
the  site. 

Observed  within  the  fill  was  visual  and  olfactory  evidence 
of  contamination  consisting  predominantly  of  petroleum 
hydrocarbons.   This  evidence  included  oil  or  solvent-like 
odors  and  petroleum  sheens  and  is  noted  on  individual  test 
pit  reports  and  test  boring  logs,  and  is  summarized  in  Table 
III. 

The  relationship  between  the  stratigraphic  units  described  above 
is  illustrated  by  the  subsurface  profile  shown  on  Figure  6. 

5-03.   GROUNDWATER  CONDITIONS 

5-03.1   Hydroloaic  Units 

Characterization  of  site  hydrologic  units  was  based  on 
observations  of  water  levels  and  soil  stratigraphy  during  test 
pit  excavation  and  drilling  of  test  borings.   The  units  defined 
at  the  site  include  the  following: 

o   Granular  Soil  Unit;   The  granular  soil  unit  consists  of 
relatively  pervious  fill  material  and  underlying  natural 
silty  sands.   Based  on  site  boring  data,  the  granular  soils 
extend  from  the  ground  surface  to  depths  ranging  from  about 
2  0  to  30  feet  below  ground  surface.   The  water  table  was 
encountered  in  recent  test  borings  at  depths  ranging  from 
about  15  feet  to  22  feet  below  ground  surface  typically  near 
the  fill/marine  sand  interface. 

Hydraulic  conductivities  for  a  sand  strata  with  varying  silt 
content  generally  lie  between  10  ^  and  10~^  cm/s  (13). 
Although  much  of  the  fill  on  site  is  comprised  of  a  sand 
matrix  with  varying  amounts  of  silt,  voids  and  debris  in  the 
fill  are  likely  to  result  in  highly  variable  hydraulic 
conductivities . 

o   Cohesive  Soil  Unit:   The  cohesive  soil  unit  consists  of  a 
low  permeability  silty  clay  layer  which  contains  sand 
partings  and  sandy  clay  lenses.   Site  boring  data  indicates 
that  the  cohesive  soils  extend  from  their  contact  with 
overlying  granular  soils  to  depths  greater  than  100  feet 
below  ground  surface.   Hydraulic  conductivities  for   _ 
unweathered  marine  clays  generally  range  from  about  10 
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to  lO""'-^  cm/s  (13)  .   Higher  hydraulic  conductivities  would 
be  expected  where  sand  partings  or  lenses  are  present. 

5-03.2   Groundwater  Characteristics 

Groundwater  flow  at  the  site  was  evaluated  based  on  water  levels 
observed  in  site  observation  wells.   Water  level  depths  and 
corresponding  elevations  measured  in  the  observation  wells  are 
recorded  on  the  groundwater  monitoring  reports  contained  in 
Appendix  F. 

A  groundwater  contour  map  based  on  3  0  January  1989  water  level 
readings  of  observation  wells  is  shown  on  Figure  7.   Arrows 
showing  the  direction  of  groundwater  movement,  interpreted  from 
the  contours,  indicate  two  primary  patterns:  a)  groundwater  flow 
generally  westward  toward  Ruggles  Street  Station,  and  b)  radial 
groundwater  flow  toward  a  slight  "depression"  in  the  groundwater 
table  in  the  vicinity  of  observation  well  B2-0W. 

The  relatively  high  groundwater  table  at  the  southeast  corner  of 
the  site  may  be  influenced  in  part  by  leakage  of  water  from  a 
stormwater  drain  near  well  Bl-OW.   Following  moderate  rains  the 
previous  day,  the  water  level  at  observation  well  Bl-OW  on  30 
January  1989  was  12.4  feet,  2.1  feet  higher  that  the  level 
measured  on  22  December  1988.   The  average  water  level 
fluctuation  over  the  same  period  for  nine  other  observation 
wells  was  less  than  0.5  feet. 

Groundwater  gradients,  indicated  by  the  relative  spacing  of  the 
groundwater  contours  on  Figure  5,  are  generally  less  than  0.002 
feet/foot  over  the  majority  of  the  site.   In  the  vicinity  of 
Ruggles  Street  Station  and  well  Bl-OW,  gradients  between  about 
0.5  and  0.1  feet/foot  are  indicated.   Based  on  a  gradient  of 
)2  feet/foot,  a  hydraulic  conductivity  range  of  10~^  to 
cm/s  for  sands  with  varying  amounts  of  silt  and  an 
estimated  porosity  for  fine  sand  of  0.3  (13),  the  average  rate 
of  groundwater  flow  per  unit  soil  area  ranges  from  about  0.07  to 
67  feet/year. 


o.op: 

10"^ 


Indications  of  oil  or  hazardous  materials  during  groundwater 
sampling  and  measurement  of  water  levels  are  recorded  on  the 
groundwater  monitoring  reports  (Appendix  F) .   Petroleum  sheen  or 
odors  were  observed  at  seven  of  twenty-five  observation  well 
locations  including  P18-2-OW,  B3-0W,  B3B-0W,  B5-0W,  B6-0W, 
B16-0W  and  B18-0W.   Petroleum  odors  and  a  sheen  were  also 
observed  during  development  and  sampling  of  observation  well 
B7-0W  on  8  February  1989.   Subsequent  well  gauging  on  9  and  16 
March  1989,  however,  indicated  between  1  and  1.6  feet  of 
phase-separated  petroleum  product  in  B7-0W. 
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The  product  in  well  B7-0W  was  observed  to  be  amber  colored  and 
may  be  related  to  a  petroleum  product  identified  as  kerosene  in 
test  pit  TP-19,  approximately  30  feet  to  the  west.   It  is 
possible  that  gradients  induced  by  well  development  and  sampling 
and/or  the  release  of  particles  from  well  screen  openings  during 
development  resulted  in  the  influx  of  product  to  the  well. 
Studies  of  actual  versus  apparent  product  thickness  in  aquifers 
have  indicated  that  product  thickness  measured  in  an  observation 
well  may  range  from  about  2  to  10  times  the  actual  thickness  in 
the  surrounding  formation  (14).   The  thickness  of  product  in  the 
sand  layer  in  the  vicinity  of  B7-0W  may  therefore  be  only  a  few 
inches. 
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VI.   LABORATORY  SCREENING  AND  CHEMICAL  TESTING 


6-01.   LABORATORY  SCREENING 

Soil  samples  obtained  during  the  test  boring  program  were  placed 
in  screw  top  glass  jars  sealed  with  aluminum  foil.   Sample  jars 
were  then  chilled  prior  to  transport  to  the  Haley  &  Aldrich, 
Inc. ,  laboratory.   In  the  laboratory,  measurements  of  the 
relative  concentration  of  volatile  organic  gases  in  the 
headspace  above  the  samples  were  obtained  using  an  HNU  Systems, 
Inc.,  PI-101  photoionization  analyzer.   Using  ultraviolet  light 
from  an  11.7  eV  lamp,  this  instrument  ionizes  trace  gases  such 
that  the  positive  ions  created  are  attracted  to  an  electrode 
having  an  applied  negative  potential.   The  current  measured  at 
this  electrode  is  proportional  to  the  trace  gas  concentration. 
The  instrument  readout  provides  a  general  indication  of  the 
presence  of  detected  volatile  organic  compounds  in  parts  per 
million  (ppm) .   Some  inorganic  gases  may  also  be  detected. 

Results  of  the  headspace  measurements  are  provided  on  Table  III 
which  includes  data  for  borings  P18-1  through  P18-4  which  were 
completed  for  the  preliminary  geotechnical  site  evaluation.   The 
table  also  provides  remarks  on  soils  with  visual  or  olfactory 
evidence  of  contamination.   Results  of  similar  screening  of 
samples  from  test  pits  are  recorded  on  the  test  pit  reports. 
The  notes  on  the  reports  indicate  whether  screening  was 
performed  in  the  laboratory  or  in  the  field. 

More  than  three  hundred  soil  samples  were  screened  from 
twenty-six  test  borings  at  depths  ranging  from  the  ground 
surface  to  34  feet.   Screening  results  indicate  HNU  readings 
greater  than  10  ppm  in  forty-seven  samples,  approximately  15%  of 
all  samples  analyzed.   HNU  readings  greater  than  100  ppm  were 
observed  in  ten  samples  from  borings  P18-2,  B3-0W,  B6-0W  and 
B7-0W.   Readings  greater  than  10  ppm  generally  indicate  soils 
which  may  contain  significant  concentrations  of  volatile  organic 
compounds.   Elevated  readings  were  detected  primarily  in  the 
fill  and  underlying  natural  sands  between  depths  of  3  and  24 
feet  below  ground  surface  (above  and  below  the  water  table) .   In 
borings  B3-0W  and  B6-0W,  however,  readings  greater  than  10  ppm 
were  detected  3  to  4  feet  into  the  clay  layer  which  underlies 
the  natural  sand  stratum. 
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6-02.   CHEMICAL  TESTING 

6-02.1   Introduction 

A  laboratory  testing  program  was  undertaken  to  evaluate  soil  and 
groundwater  quality  at  the  site.   Soil  and  groundwater  samples 
were  generally  selected  for  chemical  analyses  based  on  the 
results  of  HNU  screening  and  visual  or  olfactory  indication  of 
possible  contamination.   Samples  which  were  apparently 
uncontaminated  were  also  selected  at  random  to  expand  the 
analytical  data  base  for  the  site.   Chemical  analyses  for 
borings/observation  wells  Bl-OW  through  B3-0W  were  conducted  by 
Enseco,  Inc.,  a  chemical  testing  laboratory  in  Cambridge, 
Massachusetts.   Analyses  for  borings/ observation  wells  B3B-0W 
through  B2  0-OW  were  conducted  by  ESA  Laboratories,  Inc.,  located 
in  Bedford,  Massachusetts.   Test  results  from  the  analyses  and 
chain-of -custody  forms  are  contained  in  Appendices  G  and  H,  in 
Volume  II  of  this  report.   Summaries  of  soils  and  groundwater 
analyses  are  provided  in  Tables  IV  through  VI. 

6-02.2   Soils  from  Test  Borings 

Selected  soil  samples  from  test  borings  and  test  pits  were 
tested  for  Hazardous  Substance  List  (HSL)  volatile  organic 
compounds,  HSL  semivolatile  organic  compounds  (acid  and 
base/neutral  extractable) ,  priority  pollutant  metals,  EP 
Toxicity,  petroleum  hydrocarbon  analysis  by  the  infrared  (IR) 
method,  total  petroleum  hydrocarbons  by  gas  chromatograph  and 
flame  ionization  detector  (GC/FID) ,  petroleum  identification, 
total  cyanide  and  pesticides/PCBs.   Laboratory  chemical  analysis 
reports  for  soils  are  contained  in  Appendix  G  (Volume  II) . 
Results  of  the  soils  analyses  are  summarized  on  Table  IV  (soils 
from  test  pits)  and  Table  V  (soils  from  test  borings) .   An 
asterisk  next  to  the  sample  designation  on  the  tables  indicates 
that  the  sample  was  interpreted  to  consist  of  naturally 
deposited  soils  (as  opposed  to  fill) . 

Analyses  of  the  soil  samples  indicate  the  following: 

o   Volatile  Organic  Compounds:   As  shown  on  Figure  8,  volatile 
organic  compounds  were  detected  in  eighteen  of  the 
forty-eight  samples  obtained  from  the  test  pits  and  test 
borings.   Total  volatile  organic  compound  concentrations 
ranged  from  2.3  parts  per  billion  (ppb)  (boring  B13-0W)  to 
17,700  ppb  (boring  B6-0W) ,  with  the  highest  concentrations 
generally  located  in  the  central  portion  of  Parcel  18.   The 
compounds  identified  include  benzene,  toluene,  ethylbenzene 
and  xylenes  (constituents  of  gasoline) ,  several  chlorinated 
compounds  and  acetone. 
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Semivolatile  Organic  Compounds;   Semivolatile  organic 
compounds  (acid  and  base/neutral  extractable)  consisting 
predominantly  of  polynuclear  aromatic  hydrocarbons  (PAHs) 
were  detected  in  five  of  fifteen  samples  tested. 
Concentrations  of  individual  PAHs,  which  are  common 
by-products  of  coal  combustion,  are  less  than   D  ppm  and  in 
many  cases  less  than  1  ppm.   In  addition  to  PAHs, 
bis(2-ethylhexyl)phthalate  at  a  concentration  of  1.1  ppm  and 
trace  levels  of  dibenzofuran  were  detected  in  boring  B6-0W 
(sample  S8)  and  test  pit  TP-18  (sample  SI) ,  respectively. 

Pesticides  and  PCBs;   As  shown  on  Figure  9  and  in  Tables  IV 
and  V,  thirteen  pesticide  compounds  were  detected  in  thirty 
of  the  samples  obtained  from  the  test  pits  and  test 
borings.   Total  pesticide  concentrations  ranged  from  12  ppb 
(boring  Bll-OW)  to  2080  ppb  (test  pit  TP8) .   Pesticides  were 
detected  at  depths  ranging  from  1  to  3  feet  at  boring  Bll-OW 
to  23  to  25  feet  at  boring  B8-0W.   PCBs  were  not  detected  in 
soils  samples  obtained  from  thirty-three  test  pit  and  test 
boring  sampling  locations. 

Metals  and  EP  Toxicity:   Metals  were  generally  detected  in 
site  soils  at  concentrations  typical  of  New  England  soils 
(15) .   Metals  detected  at  concentrations  greater  than  those 
typically  found  in  New  England  soils,  but  not  uncommon  in 
urban  soils  in  the  Boston  Area,  include  arsenic  (113  ppm) 
and  lead  (1460  ppm)  in  sample  B12-S4,  lead  (494  ppm)  in 
sample  TP16-S1  and  lead  (640  ppm)  in  sample  TP17-S1. 

Eleven  soil  samples  were  tested  for  EP  Toxicity  which 
evaluates  whether  a  soil  is  hazardous  waste  based  on  the 
concentration  of  eight  heavy  metals  in  a  leachate  derived 
from  the  soil.   None  of  the  soil  samples  were  determined  to 
be  hazardous  waste  based  on  EP  Toxicity  criteria. 

Cyanide;   Cyanide  was  not  detected  above  laboratory 
reporting  limits  in  twelve  soil  samples  from  depths  of  9  to 
24  feet  below  ground  surface.   Laboratory  reporting  limits 
ranged  from  0.6  ppm  to  1.25  ppm. 

Petroleum  Hydrocarbons;   As  shown  on  Figure  10  and  in  Tables 
IV  and  V,  total  petroleum  hydrocarbon  quantification  and 
identification  by  GC/FID  was  conducted  for  60  soil  samples 
from  the  test  borings  and  test  pits.   Petroleum  hydrocarbons 
were  identified  at  depths  ranging  from  about  1  foot  to  26 
feet  below  ground  surface,  and  typically  consisted  of 
slightly  to  highly  weathered  gasoline,  kerosene,  fuel  oil, 
motor  oil  and  gear  oil.   Concentrations  of  petroleum 
hydrocarbons  ranged  from  1  ppm  in  sample  B14-S8  to  2,128  ppm 
in  sample  TP15-S1. 
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Selected  soil  samples  from  test  borings  were  analyzed  for 
petroleum  hydrocarbons  by  the  IR  method.   The  data  indicate 
significant  variation  between  petroleum  hydrocarbon  concen- 
trations determined  by  IR  as  compared  to  those  determined  by 
GC/FID.   These  discrepancies  may  be  related  to  interference 
effects  commonly  associated  with  the  IR  method  (16).   In 
addition,  it  should  be  noted  that  quantification  of 
petroleum  hydrocarbons  by  ESA  Laboratories,  Inc.,  for  the 
GC/FID  method  takes  into  account  only  those  hydrocarbons 
differentiated  by  the  GC  and  evident  as  chromatograph  peaks. 

6-02.3   Surface  Soils 

One  surface  sample  composite  from  each  of  the  eleven  sections 
shown  on  Figure  5B  was  tested  for  HSL  semivolatile  organic 
compounds  (acid  and  base/neutral  extractable) ,  priority 
pollutant  metals,  and  pesticides/PCBs.   Composite  samples  from 
Sections  I,  V,  VII  and  XI  were  also  tested  for  total  cyanide. 
Laboratory  chemical  analysis  reports  for  surface  soils  are 
contained  in  Appendix  G  (Volume  II) .   Results  of  the  surface 
soils  analyses  are  summarized  in  Table  V-B. 

Analyses  of  the  surface  soil  samples  indicate  the  following: 

o   Semivolatile  Organic  Compounds:   Semivolatile  organic 

compounds  consisting  of  several  PAHs  and  three  phthalates 
were  detected  in  all  but  one  of  the  composite  surface 
samples.   The  PAHs  ranged  in  concentration  from  850  ppb 
(naphthalene)  to  75,000  ppb  (anthracene  and  phenanthrene) . 
The  phthalates  were  detected  at  a  maximum  concentration  of 
7,100  ppb. 

o   Pesticides  and  PCBs:   One  or  more  of  five  pesticide 

compounds  were  detected  in  each  of  the  composite  surface 
samples.   The  most  frequently  detected  pesticide  was  aldrin 
which  ranged  in  concentration  from  51  ppb  in  Section  V  to 
288  ppb  in  Section  VII. 

One  PCB,  AROCLOR-1260,  was  detected  at  a  concentration  of 
3  02  ppb  in  the  composite  surface  sample  from  Section  I. 

Metals  and  Cyanide:   Metals  were  detected  in  surface  soils 
within  the  range  of  concentrations  generally  typical  of  New 
England  soils  (15) .   Cyanide  was  not  detected  above 
laboratory  reporting  limits  in  each  of  the  four  composite 
samples  analyzed. 
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6-02.4   Groundwater 

Groundwater  was  sampled  from  fifteen  of  the  twenty-one 
observation  wells  on  site  on  7 ,  8  and  9  February  1989.   Before 
sampling  the  groundwater,  approximately  three  well  volumes  of 
standing  water  were  removed  from  the  well  with  a  stainless  steel 
bailer.   After  removal  of  the  standing  water,  a  sample  was 
obtained  from  the  well  with  the  bailer  and  immediately  poured 
into  laboratory  prepared  containers.   The  bailer  was 
decontaminated  prior  to  sampling  at  each  well  location  with  an 
Alconox  soap  wash,  then  rinsed  successively  with  tap  water, 
methanol  and  distilled  water.   The  groundwater  samples  were 
chilled  after  their  collection  until  delivery  to  the  laboratory 
for  analysis. 

Chemical  analyses  performed  on  the  groundwater  samples  included 
Hazardous  Substance  List  (HSL)  volatile  organic  compounds,  HSL 
semivolatile  organic  compounds  (acid  and  base/ 
neutral  extractable) ,  priority  pollutant  metals,  petroleum 
hydrocarbon  analysis  by  the  infrared  (IR)  method,  total 
petroleum  hydrocarbons  by  gas  chromatograph  and  flame  ionization 
detector  (GC/FID) ,  petroleum  identification,  total  cyanide  and 
pesticides/PCBs.   Laboratory  chemical  analysis  reports  for 
groundwater  are  contained  in  Appendix  H  (Volume  II) .   Results  of 
the  groundwater  analyses  are  summarized  in  Table  VI  and  depicted 
on  Figure  11. 

Analyses  of  groundwater  indicate  the  following: 

o   Volatile  Organic  Compounds:   Volatile  organic  compounds  were 
detected  in  groundwater  from  five  of  fifteen  observation 
wells  including  B3B-0W,  B5-0W,  B6-0W,  Bll-OW  and  B19-0W. 
Concentrations  of  total  volatile  organic  compounds  ranged 
from  1,120  ppb  in  B3B-0W  to  3 . 4  ppb  at  B19-0W.   The 
compounds  identified  include  toluene,  ethylbenzene  and 
xylenes  (constituents  of  gasoline) ,  acetone  and 
chlorobenzene.   No  compounds  were  detected  above  United 
States  Environmental  Protection  Agency  Proposed  Maximum 
Contaminant  Levels  for  toluene  (2,000  ppb),  ethylbenzene 
(700  ppb)  and  total  xylenes  (10,000  ppb)  (17). 

o   Semivolatile  Organic  Compounds;   No  semivolatile  organic 

compounds  (acid,  base/neutral  extractable)  were  detected  in 
any  of  the  five  samples  analyzed  from  observation  wells 
Bl-OW,  B6-0W,  B13-0W,  B16-0W  and  B19-0W. 
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o   Pesticides  and  PCBs;   Pesticides  were  detected  in  each  of 
the  twelve  samples  analyzed  at  total  concentrations  ranging 
from  0.49  ppb  (B6-0W)  to  5  ppb  (B7-0W) .   Eight  pesticide 
compounds  were  detected  including  heptachlor,  with  a 
proposed  maximum  contaminant  level  in  drinking  water  of  0.4 
ppb  (17) .   This  maximum  contaminant  level  was  exceeded  only 
in  groundwater  sampled  from  well  B2-0W,  where  0.5  ppb 
heptachlor  was  detected. 

o   Metals:   Nickel  was  detected  at  five  observation  well 
locations  (Bl-OW,  B6-0W,  B13-0W,  B16-0W  and  B19-0W)  at 
concentrations  ranging  from  0.11  ppm  to  0.2  3  ppm.   Zinc 
was  detected  at  wells  Bl-OW  and  B16-0W  at  concentrations  of 
0.006  ppm  and  0.011  ppm,  respectively.   Zinc  was  not 
detected  above  the  United  States  Drinking  Water  Standard  of 
5.0  ppm  (18) . 

o   Cyanide:   Cyanide  was  not  detected  above  laboratory 

reporting  limits  in  five  samples  from  observation  wells 
Bl-OW,  B6-0W,  B13-0W,  B16-0W  and  B19-0W.   For  each  analysis 
the  laboratory  reporting  limits  was  0.01  ppm. 

o   Petroleum  Hydrocarbons;   Total  petroleum  hydrocarbons  in  six 
out  of  the  ten  groundwater  samples  tested  were  less  than  <1 
ppm  (by  GC/FID) .   The  maximum  level  of  petroleum 
hydrocarbons  detected  was  6  ppm  in  well  B3B-0W  where 
gasoline  and  motor  oil  were  identified.   Petroleum 
hydrocarbons  similar  to  gasoline  were  also  detected  in 
groundwater  from  wells  B6-0W  and  Bll-OW. 

6-02.5   Discussion  of  Sources  and  Extent  of  Contamination 

The  chemical  test  data  for  site  soils  indicates  generally  low  to 
moderate  levels  of  petroleum  hydrocarbon  contamination  including 
gasoline,  fuel  oil  and  lubricating  oils.   Low  levels  of 
chlorinated  solvents  were  identified  in  a  few  isolated  areas 
including  soils  in  the  vicinity  of  boring  Bll-OW.   Much  of  the 
contamination  is  likely  to  have  resulted  from  former  site  usage 
which  has  included  machine  shops,  automobile  service  stations 
and  associated  underground  storage  of  fuels.   In  addition, 
several  episodes  of  filling  at  the  site  may  have  resulted  in 
petroleum  hydrocarbon  contamination  from  an  off-site  source 
being  present  in  fill  materials.   Petroleum  hydrocarbons  were 
also  detected  in  site  areas  where  no  specific  source  of 
contamination  has  been  identified,  including  test  pits  TP3  and 
TP4 .   Concentrations  of  petroleum  hydrocarbons  in  these  areas 
are  quite  low  (typically  <100  ppm) ,  and  may  be  indicative  of 
background  levels  for  urban  fill  soils  in  the  site  area. 
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Low  levels  of  pesticides  were  detected  in  soils  at  various 
depths  throughout  the  site.   Pesticides  were  detected  above  and 
below  the  water  table  in  fill  materials  and  in  natural  sand  and 
clay  strata.   The  apparently  random  distribution  of  pesticides 
in  site  soils  indicates  that  they  are  likely  to  have  originated 
in  the  fill  materials  which  were  brought  on  site  during  several 
stages  of  filling.   The  pesticide  concentrations  detected  may  be 
typical  of  background  levels  in  the  site  area  which  has  likely 
undergone  similar  development  and  filling  patterns. 

Metals  and  semivolatile  organic  compounds  were  detected  in  site 
soils  at  levels  generally  typical  of  urban  fill.   Variation  in 
concentrations  of  selected  compounds  is  likely  the  result  of 
heterogeneity  of  fill  materials  brought  to  the  site. 

Groundwater  at  the  site  was  found  to  contain  generally  low 
levels  of  metals,  petroleum  hydrocarbons  and  associated  volatile 
organic  compounds  (toluene,  ethylbenzene,  xylenes),  and  in  most 
instances  meets  drinking  water  guidelines  or  standards  available 
for  selected  compounds.   No  volatile  organic  compounds  or 
petroleum  hydrocarbons  were  detected  in  groundwater  sampled  at 
well  B7-0W  where  about  1  to  1.6  feet  of  phase-separated 
petroleum  product  was  observed  approximately  one  month  after  the 
samples  were  obtained  for  chemical  testing.   This  indicates  that 
the  product  likely  became  mobilized  only  when  the  observation 
well  was  developed  and  has  thus  had  limited  impact  on 
surrounding  groundwater  quality. 

Low  levels  of  several  pesticide  compounds  were  also  detected  in 
the  groundwater.   Pesticides  are  generally  characterized  by  low 
solubilities,  however  solubilities  may  increase  in  the  presence 
of  certain  petroleum  hydrocarbons  including  gasoline  which  has 
been  identified  in  site  soils.   Downward  movement  of  pesticides 
in  groundwater  is  likely  to  have  resulted  in  the  redistribution 
of  pesticides  from  fill  materials  to  underlying  natural  sand  and 
clay  soils.   The  concentrations  of  pesticides  detected  in  the 
groundwater  may  also  be  partially  attributed  to  sediment  in  the 
groundwater  which  may  have  contained  residual  levels  of 
pesticides. 

6-02.6   Quality  Assurance/Quality  Control  fOA/OC) 

A  QA/QC  program  was  undertaken  to  evaluate  analytical 
consistency  of  the  chemical  testing  laboratory  and  field 
decontamination  procedures.   Consistency  of  laboratory  analyses 
were  evaluated  by  conducting  similar  analyses  on  "duplicate" 
soil  and  groundwater  samples.   The  results  of  the  duplicate  soil 
analysis  are  provided  in  Appendix  G  where  sample  TPlOl-Sl  is  a 
duplicate  of  TPl-Sl,  and  Sample  TP701-S1  is  a  duplicate  of 
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TP7-S1.   The  test  results  for  the  groundwater  duplicate  are 
provided  in  Appendix  H,  where  sample  B202-OW  is  a  duplicate  of 
B6-0W.   Field  decontamination  procedures  were  evaluated  by 
rinsing  a  "decontaminated"  split  spoon  sampler  or  stainless 
steel  bailer  with  laboratory-prepared  deionized  water. 
Analytical  results  for  the  "rinse  blank"  obtained  during  the 
test  boring  program  (Sample  No.  B9-S8"R")  are  provided  in 
Appendix  G.   Analytical  results  for  the  rinse  blank  obtained 
during  groundwater  sampling  (Sample  No.  B201-OW)  are  provided  in 
Appendix  H. 

The  QA/QC  program  indicated  the  following: 

o   The  duplicate  soil  samples  were  analyzed  for  volatile 

organic  compounds,  semivolatile  organic  compounds,  metals, 
pesticides,  cyanide  and  total  petroleum  hydrocarbons. 
The  analyses  indicated  generally  good  agreement  between 
concentrations  detected  in  the  duplicate  samples.   The 
highest  degree  of  variation  was  observed  for  concentrations 
of  pesticides  and  petroleum  hydrocarbons.   Such  variation  is 
not  unexpected  given  likely  heterogeneities  in  the  soil 
samples. 

o   The  groundwater  duplicate  was  analyzed  for  volatile  organic 
compounds,  semivolatile  organic  compounds,  metals, 
pesticides  and  total  petroleum  hydrocarbons.   The  results 
indicate  good  agreement  between  concentrations  of  compounds 
detected  with  the  exception  of  metals  and  pesticides. 
Nickel  was  detected  in  sample  B6-0W,  whereas  nickel,  arsenic 
and  mercury  were  detected  in  the  duplicate  B2  02-OW. 
Likewise,  beta-BHC  was  detected  in  sample  B6-0W,  whereas 
alpha-BHC,  beta-BHC,  gamma-BHC  and  endosulfan  sulfate  were 
detected  in  B202-OW.   It  is  possible  that  because  these 
compounds  were  detected  at  levels  relatively  close  to  their 
detection  limits,  they  may  not  be  detected  in  some  instances 
due  to  slight  variations  in  sensitivity  of  the  analytical 
instrument. 

o   The  rinse  blank  obtained  from  the  split-spoon  sampler  during 
the  test  boring  program  was  analyzed  for  volatile  organic 
compounds,  semivolatile  organic  compounds,  metals,  cyanide, 
pesticides  and  total  petroleum  hydrocarbons.   The  analyses 
identified  low  concentrations  of  chloroform  (8.7  ppb) , 
nickel  (0.003  ppb),  alpha-BHC  (0.367  ppb)  and  petroleum 
hydrocarbons  (1  ppm) ,  indicating  only  limited  residual 
contamination  on  the  sampler. 
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The  rinse  blank  obtained  from  the  stainless  steel  bailer  was 
analyzed  for  volatile  organic  compounds  and  total  petroleum 
hydrocarbons.   Chloroform  (13.7  ppb)  and  less  than  1  ppm 
petroleum  hydrocarbons  were  detected.   Chloroform  was  not 
detected  in  groundwater  samples  from  other  locations  on  site 
and  may  have  been  present  in  the  laboratory-prepared  water 
used  to  rinse  the  sampler. 
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VII.   RISK  ASSESSMENT 


An  assessment  to  characterize  risk  of  harm  to  human  health, 
safety,  public  welfare  and  the  environment  from  contamination 
identified  at  the  site  was  performed  by  Meta  Systems,  Inc. 
(Volume  III) .   The  risk  assessment  was  based  primarily  upon  data 
obtained  during  the  Phase  Two  environmental  site  assessment 
presented  herein. 

The  risk  assessment  evaluated  several  exposure  scenarios  based 
on  stages  of  proposed  site  development  and  related  target 
receptors  (those  potentially  exposed  to  contaminated 
materials) .   The  development  stages  include  the  site  in  its 
present  condition,  construction  under  Phase  I  site  development 
(Tower  II  and  parking  garage) ,  construction  under  Phase  II  and 
Phase  III  site  development  (Towers  I,  III,  and  IV),  and  post 
construction/development  site  conditions.   Target  receptors 
identified  for  the  assessment  include:   occasional  trespassers 
(under  current  site  conditions) ;  construction  workers, 
pedestrians  passing  by  the  site  (primarily  commuters)  and 
resident  children  playing  in  the  site  vicinity  (during 
construction) ;  and  office  workers,  maintenance  personnel, 
emergency  workers  and  children  playing  in  a  proposed  on-site 
playground  (after  construction) . 

Potential  exposure  routes  from  contaminated  materials  to  target 
receptors  include  the  following: 

o   Inhalation  of  respirable  particles  during  construction  by 
workers  on  site,  pedestrians  and  children  playing  in  the 
site  vicinity. 

o   Dermal  absorption  through  direct  contact  with  surface  and 

subsurface  soils  by  construction  workers  or  children  playing 
on  site  after  construction  (an  on-site  playground  is 
proposed  for  a  later  phase  of  site  development) . 

o   Ingestion  through  direct  contact  with  surface  and  subsurface 
soils  by  construction  workers  or  children  playing  on  site. 

The  exposure  assessment  assumed  that  each  phase  of  the  proposed 
site  development  will  consist  of  an  at-grade  construction 
scheme.   With  the  at-grade  scheme,  only  a  small  amount  of  soils 
excavation  associated  with  pile  caps,  grading,  utility  trenches, 
etc.,  would  be  required. 
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The  risk  assessment  considered  exposure  risk  to  target  receptors 
including  acute  risk,  non-carcinogenic  chronic  risk,  and 
carcinogenic  risk.   The  findings  of  the  risk  assessment,  as 
presented  in  Volume  III,  include  the  following: 

1.  There  is  no  risk  of  harm  to  human  health  or  the  environment 
from  contaminated  groundwater  on  site.   The  site  is  located 
in  an  urbanized  area  with  no  potentially  impacted  surface 
water  body  or  other  environmental  receptors  in  the  area. 
Drinking  water  is  supplied  to  the  site  area  from  the  MDC 
system  and  large-scale  dewatering  is  not  required  for 
planned  construction  activities. 

2 .  Calculated  carcinogenic  and  non-carcinogenic  risk  to  the 
most  exposed  population  (construction  workers  and  daycare 
children)  due  to  exposure  to  contaminated  soils  does  not 
exceed  DEP  benchmarks.   Non-carcinogenic  risks  to 
construction  workers  approach  the  DEP  benchmark  of  0.2  under 
scenarios  which  assume  no  dust  control  due  to  metals 
contamination  in  soils.   Institution  of  dust  control 
measures  during  construction  would  mitigate  the  effects  of 
metals  contamination  in  soils. 

3.  Soil  gas  data  indicate  that  the  intrusion  of  vapors  into 
above  grade  facilities  is  extremely  unlikely. 

4.  The  risk  to  trespassers  under  current  site  conditions  and 
office  workers,  emergency  repair  crews,  and  maintenance 
workers  under  future  site  conditions  will  be  less  than  that 
to  construction  workers. 

5.  Risk  to  children  using  the  play  area  proposed  for  a  future 
phase  of  site  development  are  not  in  excess  of  DEP 
benchmarks.   However,  removal  and  replacement  of  soils  in 
this  area  or  capping  of  the  soils  with  concrete  or  a  similar 
barrier  was  recommended. 
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XIII.   PRELIMINARY  EVALUATION  OF  SOIL  TREATMENT/ 
DISPOSAL  OPTIONS 


8-01.   INTRODUCTION 

Under  the  Massachusetts  Contingency  Plan  (MCP) ,  the  feasibility 
of  site  remediation  alternatives,  including  soil  treatment  or 
disposal,  is  evaluated  as  part  of  Phase  Three  remedial  response 
actions.   To  assist  in  site  development  planning,  a  preliminary 
evaluation  of  soil  treatment/disposal  options  is  provided  as 
part  of  the  Phase  Two  study  presented  herein.   This  preliminary 
evaluation  does  not  preclude  the  completion  of  the  feasibility 
study  under  Phase  Three,  as  required  by  the  MCP. 

The  Phase  Two  site  evaluation  has  identified  generally  low 
levels  of  contamination  in  site  soils  and  groundwater  relating 
primarily  to  petroleum  hydrocarbons  used  on  site  or 
contamination  within  fill  materials  brought  on  site.   The  risk 
assessment  for  the  site  indicates  that  in  its  present  condition 
the  site  poses  no  significant  risk  to  human  health  or  the 
environment.   As  a  result,  remediation  of  the  site  in  its 
present  condition  would  not  be  required  from  a  human  health  or 
environmental  risk-based  standpoint.   Treatment  or  disposal  of 
site  soils  does  become  an  issue  if  soils  containing  oil  or 
hazardous  materials  are  excavated  and  must  be  disposed  off  site. 

Given  time  constraints  imposed  by  proposed  site  development  and 
limited  area  on  site  for  stockpiling  of  soils,  soil  treatment/ 
disposal  options  were  selected  which  involve  off-site  disposal 
or  recycling  of  contaminated  soils.   An  option  is  also  provided 
which  calls  for  an  at-grade  development  scheme  to  limit  soils 
excavation  and  reduce  the  quantity  of  soils  which  may  require 
special  handling.   A  summary  of  proposed  soil  treatment/ 
disposal  options  and  estimated  costs  for  implementation  of  each 
option  are  provided  on  Table  VII.   The  costs  are  only  for 
treatment/disposal  of  soils  excavated  within  the  proposed  garage 
footprint  (Figure  12) .   Table  VIII  contains  a  listing  of  the 
advantages  and  disadvantages  of  each  option.   Details  of  each 
treatment/disposal  option  are  presented  below. 


8-02.   AT-GRADE  SCHEME 

The  at-grade  scheme  requires  that  site  development  be  conducted 
with  minimal  excavation,  and  therefore  would  rule  out 
construction  for  below-grade  parking.   This  scheme  assumes  that 
all  soils  which  may  be  excavated  for  pile  caps,  utility 
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trenches  or  other  construction  related  features  would  be 
disposed  on  site.   Because  contaminated  soils  remain  capped 
on  site,  costs  for  treatment  and  disposal  are  small. 


8-03.   BELOW-GRADE  SCHEME 

8-03.1   Pre-Approved  Disposal  Site 

One  of  the  proposed  site  development  options  includes  three 
levels  of  below-grade  parking  which  would  require  excavation  of 
large  volumes  of  potentially  contaminated  soils.   In  order  to 
facilitate  disposal,  excavated  soils  would  be  transported  to  a 
pre-approved  disposal  site.   This  site  would  require  DEP 
approval  subsequent  to  extensive  evaluation  to  determine 
disposal  site  suitability.   Disposal  at  such  a  site  would  result 
in  long-term  liability  for  potential  future  impacts  from 
contaminated  soils. 

8-03.2   Soil  Segregation 

Soil  segregation  would  be  implemented  as  a  remediation  technique 
to  reduce  the  volume  of  excavated  soils  which  require  special 
handling.   More  highly  contaminated  soils  are  separated  from 
those  with  contamination  typical  of  site  background  levels  and 
either  disposed  in  a  special  landfill  or  recycled  by  asphalt 
batching.   Fixation  of  contaminated  soils  in  asphalt  (asphalt 
batching)  employs  on-site  batching  equipment  which  generates  a 
product  typically  used  as  sub-base  material  for  asphalt 
pavements. 

As  shown  on  Figure  12  for  the  purpose  of  discussion  of  this 
option,  site  soils  have  been  classified  into  three  major  soil 
types:  urban  fill,  oil  contaminated  soil  and  waste  oil 
contaminated  soil.   Urban  fill  is  characterized  by  low 
concentrations  of  volatile  organic  compounds  and  petroleum 
hydrocarbons  typical  of  site  background  levels  (generally 
expected  to  be  <100  ppm) .   Oil  contaminated  soils  are 
characterized  primarily  by  volatile  organic  constituents 
contained  in  gasoline  and  fuel  oils  (benzene,  toluene, 
ethylbenzene  and  xylenes) ,  and  petroleum  hydrocarbons  above 
background  levels.    Waste  oil  contaminated  soils  are 
distinguished  from  oil  contaminated  soils  by  the  presence  of 
volatile  organic  compounds  other  than  benzene,  toluene, 
ethylbenzene  and  xylenes  (e.g.  chlorinated  solvents) .   Each  of 
the  soil  groups  may  also  contain  low  concentrations  of  metals 
and  pesticides  which  appear  to  be  randomly  distributed 
throughout  much  of  the  site  soils. 
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with  DEP  approval,  oil  contaminated  soils  would  be  disposed  in  a 
special  Massachusetts  landfill  or  asphalt  batched.   Because 
Massachusetts  landfills  cannot  accept  soils  containing  waste 
oil,  waste  oil  contaminated  soils  would  be  disposed  (at  a  higher 
cost)  in  a  special  out-of-state  landfill.   Subject  to  DEP 
approval,  urban  fill  would  not  require  disposal  in  a  special 
landfill  or  asphalt  batching.   However,  at  present  there  are  no 
agreed  upon  criteria  to  characterize  urban  fill,  and  segregation 
of  urban  fill  from  other  contaminated  soils  without  testing 
would  be  difficult. 

As  noted  on  Table  VIII,  there  are  several  disadvantages 
associated  with  soil  segregation  besides  difficulty  in 
classifying  soils.   Stockpiling  of  contaminated  soils  will  be 
required  for  any  of  the  landfill  disposal  or  asphalt  batching 
options.   Segregation  of  soils  prior  to  stockpiling  would 
require  continual  evaluation  of  excavated  soil  characteristics 
on  a  bucket-by-bucket  basis.   Prior  to  disposal  of 
oil-contaminated  soils  in  a  Massachusetts  special  landfill, 
testing  for  total  petroleum  hydrocarbons  is  required  for  each  20 
cubic  yards  of  soils.   This  testing  requirement  could  result  in 
a  lag  time  of  up  to  one  month  between  soil  excavation  and 
transportation.   It  is  also  uncertain  what  impact  pesticides  in 
soils  will  have  on  obtaining  DEP  approval  for  a  given  disposal 
option.   Identification  of  soils  containing  pesticides  is  not 
possible  without  laboratory  testing. 

8-03.3   Treatment/Disposal  of  All  Non-Clay  Soils 

In  order  to  reduce  the  impacts  on  site  development  imposed  by 
soil  segregation,  a  "bulk"  soil  treatment/disposal  approach 
could  be  considered.   This  approach  assumes  that  all  non-clay 
soils,  which  comprise  a  layer  of  fill  and  natural  sands 
approximately  27  feet  thick,  will  be  asphalt  batched  or  disposed 
in  special  Massachusetts  or  out-of-state  landfills.   Although 
this  approach  would  minimize  requirements  for  bucket-by-bucket 
evaluation  and  stockpiling,  the  costs  associated  with 
treatment/disposal  of  such  large  quantities  of  soils  are  likely 
to  be  prohibitive. 
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IX.   SUMMARY  AND  CONCLUSIONS 


A  Phase  Two  Oil  and  Hazardous  Material  Site  Evaluation  has  been 
conducted  at  Parcel  18  and  Parcel  18B  located  in  the  Roxbury 
section  of  Boston,  Massachusetts.   The  purpose  of  the  Phase  Two 
study  has  been  to  evaluate  the  source (s),  nature  and  extent  of 
oil  or  hazardous  materials  at  the  site,  identify  possible 
exposures  to  human  or  environmental  receptors,  characterize  the 
risk  of  harm  to  human  health  and  the  environment,  and  provide  a 
preliminary  evaluation  of  soil  treatment/disposal  options.   The 
study  was  conducted  based  on  the  Phase  Two  Work  Plan,  and 
follows  the  guidelines  of  the  Massachusetts  Contingency  Plan.   A 
Waiver  Application  for  the  site  was  approved  by  the 
Massachusetts  Department  of  Environmental  Protection  (DEP)  on  31 
January  1989. 

In  1814  the  site  was  an  undeveloped  tract  of  land  between 
Roxbury  Crossing  and  the  Boston  Back  Bay  shoreline.   Commercial 
development  in  the  site  area  began  in  the  late  1880s  and 
continued  throughout  the  first  quarter  of  the  20th  Century. 
Several  businesses  on  site  were  identified  as  potential  sources 
of  contamination  including  laundries,  a  machine  shop  and  other 
light  manufacturing  operations.   Gas  stations  were  identified  at 
six  locations  on  site.   Documentation  on  whether  underground 
fuel  storage  tanks  were  abandoned  in  place  or  removed  has  not 
been  identified.   By  the  late  1970s,  all  structures  on  site  were 
razed  for  proposed  highway  development. 

In  order  to  evaluate  site  geologic  conditions  and  the  nature  and 
extent  of  soil  and  groundwater  contamination,  a  subsurface 
exploration  program  was  undertaken.   This  program  consisted  of 
soil  vadose  sampling  to  identify  volatile  organic  contamination, 
a  magnetometer  survey  to  assist  in  locating  underground  storage 
tanks,  and  completion  of  test  pits,  test  borings  and  observation 
wells  to  permit  evaluation  of  subsurface  conditions  and  sampling 
of  soils  and  groundwater  for  chemical  testing. 

Conclusions  based  on  work  completed  at  the  site  to  date  include 
the  following: 

1.   Fill  materials  and  natural  sands  are  underlain  by  a  thick 
clay  stratum  which  is  expected  to  greatly  inhibit  the 
downward  movement  of  groundwater.   Groundwater  flows 
generally  westward  toward  Ruggles  Street  Station  and 
radially  toward  a  slight  depression  in  the  groundwater  table 
near  the  southeast  corner  of  the  site. 
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Three  underground  storage  tanks  have  been  identified  on  site 
based  on  observations  made  during  test  pit  excavations.   Two 
tanks  were  discovered  at  depths  between  about  5  and  7  feet 
below  ground  surface  at  test  pits  TP2  and  TP16  completed  by 
Haley  &  Aldrich,  Inc.   The  third  tank  was  discovered  by 
Rizzo  Associates,  Inc.,  at  test  pit  TP7  (Figure  3).   A 
fourth  tank  was  suspected  to  be  present  during  drilling  of 
previous  boring  11-28  which  encountered  a  void  between 
depths  of  3.5  and  9.5  feet  below  ground  surface  (Figure  3). 
The  boring  was  completed  by  Haley  &  Aldrich  Inc.,  for  the 
Southwest  Corridor  project. 

Site  soils  have  been  contaminated  primarily  by  petroleum 
hydrocarbons  including  gasoline,  kerosene,  fuel  oil  and 
lubricating  oils.   The  contamination  is  likely  to  have 
resulted  from  former  site  filling  and  site  usage  which  has 
included  light  manufacturing,  machine  shops,  automobile 
service  stations  and  associated  underground  storage  of 
fuels.   Relatively  low  levels  of  petroleum  hydrocarbons  were 
also  identified  in  site  soils  where  no  specific  source  of 
contamination  has  been  identified.   Such  soils  may  be 
characteristic  of  urban  fill  in  the  site  area. 

Low  levels  of  pesticides  appeared  to  be  randomly  distributed 
throughout  much  of  the  soils  on  site,  including  samples  from 
fill  material  and  underlying  natural  sand  and  clay  strata. 
No  on-site  source  of  pesticides  has  been  identified  thus 
they  are  likely  to  have  originated  in  the  fill  materials 
which  were  brought  in  to  fill  the  site.   The  pesticide 
concentrations  detected  may  be  typical  of  residual  levels  in 
soils  at  other  sites  in  this  area  which  have  been  filled  and 
developed  in  the  same  manner  as  Parcels  18  and  18B. 
However,  data  on  pesticides  in  soils  is  not  available  for 
adjacent  sites. 

Metals  and  semivolatile  organic  compounds  composed  primarily 
of  PAHs  were  detected  in  site  soils  at  levels  typically 
found  in  urban  fill.   One  PCB  compound  was  detected  in  a 
surface  soil  composite  sample  and  was  likely  a  component  of 
the  fill  which  was  brought  on  site. 

Groundwater  at  the  site  was  found  to  contain  generally  low 
levels  of  petroleum  hydrocarbons,  associated  volatile 
organic  compounds  and  pesticides.   In  most  instances  the 
groundwater  meets  drinking  water  guidelines  or  standards 
available  for  selected  compounds. 
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7.  About  1  to  1.6  feet  of  phase-separated  petroleum  product  was 
observed  in  observation  well  B7-0W  on  Parcel  18B,  which 
corresponds  to  the  location  of  the  former  Tremont  Fuel 
Company.   This  product  may  be  related  to  kerosene  which  was 
identified  in  soils  in  a  nearby  test  pit  and  the  tank  which 
was  suspected  to  be  present  in  this  area.   Petroleum 
hydrocarbons  were  not  identified  in  groundwater  sampled  from 
well  B7-0W  about  one  month  prior  to  the  discovery  of  product 
in  the  well.   This  indicates  that  the  product  may  have 
appeared  in  the  well  only  as  the  result  of  disturbance  from 
well  development  and  sampling. 

8.  A  preliminary  evaluation  of  treatment  and  disposal  options 
for  excavated  soils  indicates  that  special  handling  of 
contaminated  materials  would  be  costly  and  would  likely 
impose  substantial  delays  during  construction.   There  is 
also  uncertainty  as  to  whether  any  given  treatment/disposal 
plan  would  be  approved  by  environmental  agencies  of  the 
Commonwealth.   It  is  apparent  that  time  and  cost  impacts  due 
to  special  handling  of  contaminated  soils  are  minimized  by 
development  which  limits  excavation  of  soils.   Such 
development  would  entail  at-grade  construction  and  on-site 
disposal  of  any  soils  which  may  be  excavated. 

9.  The  risk  assessment  conducted  by  Meta  Systems,  Inc. 
concluded  that  risks  to  human  health  or  the  environment 
associated  with  the  site  in  its  present  condition,  during 
construction  or  after  construction  do  not  exceed  DEP 
benchmarks  for  acceptable  risk. 
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RECOMMENDATIONS 


Based  upon  the  findings  of  the  Phase  Two  Oil  and  Hazardous 
Material  Site  Evaluation,  we  present  the  following 
reconunendations : 

1.  As  required  by  law,  the  three  inactive  underground  storage 
tanks  identified  on  site  must  be  removed.   It  is  recommended 
that  removal  of  the  tanks  be  monitored  by  an  environmental 
consultant  to  document  indications  that  the  tanks  were 
leaking,  and  what  impact  such  leakage  may  have  had  on 
surrounding  soil  and  groundwater  quality. 

2 .  Further  subsurface  exploration  should  be  conducted  in  the 
vicinity  of  observation  well  B7-0W  where  phase-separated 
petroleum  product  was  observed  on  the  groundwater  table. 
The  information  would  be  utilized  to  assess  the  extent  of 
the  product  release,  investigate  the  possible  presence  of  a 
fourth  underground  storage  tank,  and  to  evaluate  clean-up 
alternatives. 

3.  Excavation  activities  at  the  site  should  be  monitored  to 
identify  heavily  contaminated  soils  which  may  require 
special  handling.   Approval  from  the  Massachusetts 
Department  of  Environmental  Protection  (DEP)  would  be 
required  for  off-site  disposal  or  recycling  of  contaminated 
soils. 

4.  Since  low  concentrations  of  a  variety  of  contaminants  have 
been  detected  throughout  the  site  and  since  off-site 
disposal  would  require  extensive  testing  and  could  be 
costly,  it  is  recommended  that  all  excavated  soils  with  low 
levels  of  contamination  be  reused  on  site. 

5.  Groundwater  extracted  through  construction  dewatering  or  any 
other  site  activity  may  contain  petroleum  products  or  other 
substances  which  may  not  be  discharged  into  the  local  sewers 
without  regulatory  approval.   Alternatives  to  discharge  into 
a  sewer  include  recharge  on  site  or  off-site  disposal.   It 
is  recommended  that  all  of  these  alternatives  be  considered. 

6.  Based  on  the  findings  of  the  risk  assessment,  it  is 
recommended  that  dust  control  measures  be  implemented  during 
construction  to  reduce  levels  of  risk  associated  with  metals 
contamination  in  soil  which  otherwise  approach  DEP 
benchmarks  for  acceptable  health  risks.   It  is  also 
recommended  that  risks  to  children  in  the  proposed  play 
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area  on  site  be  minimized  by  removal  of  contaminated  soils 
or  construction  of  a  physical  ground  barrier,  such  as  a 
cement  cap,  over  contaminated  soils. 

A  feasibility  study  of  remedial  action  alternatives  must  be 
conducted  prior  to  development  of  a  final  remedial  response 
plan.   The  Massachusetts  DEP  requires  this  work  to  be 
conducted  under  Phase  Three  of  the  Massachusetts  Contingency 
Plan. 
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TABLE  I 

SUMMARY  OF  FORMER  SITE  USAGE 

WITH  POTENTIAL  FOR  CONTAMINATION 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


Key 


B. 


C. 


E. 
F. 
G. 
H. 


J. 


K. 

L. 

M. 


Previous  Usage 


Filling  Station: 

Calso  Gas  Station  and  others 

Fi 1 1 ing  Station: 

Coluiixjs  Avenue  Service  Station 

and  others 


Approximate  dates  of 
Operation 

1940-1955 


1930-1965 


Tool  and  Lubrication  Equipment  Co.   1935-1955 
Selby  Auto  Supply  Co.  1955-1965 


Artistic  Metal,  Inc. 
Pluiter 

Metal  Craft  Screens 

Woodward  Auto  Repair 

Chevron  Filling  Station 

Salem  Press 


B&C  Shell  Filling  Station 
Sid's  Service  Station 

Allen  Eng.  Co. 

Me I  fore  Machine  Shop 

Dean  Transportation  Co.,  Inc. 

Trucking 
Weston  Parlor  Frame  Co.  • 

Woodwork 


1955-1965 
1940-1945 

1935-1955 

1939-1955 

1930-1970 

1960 

1957-1978 


1955 
1945 
1960 

1965 


Woodies  Flying  A  Service  Station  1950-1966 

Filling  Station:  1930-1950 
Crosby  Gas  Station  and  others 

Coal  Yard  1900 


Possible  Types  of 
Contaminants 

petroleLin  products,  solvents,  metals 


petroleun  products,  solvents,  metals 

petroleun  products,  solvents 

petroleum  products,  metals 

petroleun  products,  solvents,  metals 

petroleun  products,  solvents,  metals 

petroleun  products,  solvents,  metals 

dichromaters,  nitric  acid, 
petroleun  products,  lead,  cyanide, 
mecuric  chloride,  etc. 

petroleun  products,  solvents,  metals 
petroleun  products,  solvents,  metals 


petroleun  products,  solvents,  metals 
petroleun  procAjcts,  solvents,  metals 

coal  residues 


Continued 
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TABLE  I 

(Continued) 

SUMMARY  OF  FORMER  SITE  USAGE 

WITH  POTENTIAL  FOR  CONTAMINATION 

Parcel  18  and  Parcel  '38 
Boston,  Massachusetts 


Key  No.    Previous  Usage 

N.        Wash  &  Dry 

Day  &  Night  Laund-0-Mat 

0.        Raincoat  Mfrs.,  Wales  Manuf.,  Inc. 

P.        Babb  CH  Co.,  Inc.  (oven  mfrs.) 

Q.        Laundry 

R.       Tremont  Fuel  Co. 

A.S.  Sis.  Co.  Junk  Dlrs. 

S.        Moores  Mach.  Co.,  Inc. 
Auto  Repairs 


Approximate  dates  of    Possible  Types  of 
Operation  Contaminants 

1960-1965 


1950 

1960 

1965 

1950-1960 
1960 

1960 


solvents 

petroletm  products,  solvents 

petroleum  products,  solvents,  metals 

solvents 

petroleum  products,  metals 


petroleim 

products,  solvents,  metals 


Note:  Approximate  dates  of  operation  based  upon  listings  in  City  of  Boston  Directories  and 
information  on  file  at  the  City  of  Boston  Fire  Prevention  Bureau. 
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TABLE  II 
RESULTS  OF  SOIL  VAPOR  SAMPLING  SURVEY 


Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 

CONTAMINANT  CONCENTRATION  (parts  per  billion)^ 

Depth  Ethyl 

Station   (ft.) Benzene    TCE    Toluene    PCE    Benzene    Xylenes 


Conrients 


SV1 

3 
5.5 

SV2 

3 

5.5 

8 

SV3 

3 

SV4 

3 
5 

SV5 

A 

SV6 

3 
5.5 

SV7 

3 

SV8 

3 

SV9 

3 

SVIO 

3 

5.5 
8 

SV11 

3 
8 

SV12 

3 

SV13 

3 

5.5 

8 

SV14 

3 

SV15 

3 

SV16 

3 

SV17 

3 

3.0 
2.6 
2.6 


12 


11 


Two  unidentified  peaks  ° 
Two  unidentified  peaks  ^ 
Two  unidentified  peaks  ° 

Several  unidentified  peaks* 


•Continued- 


Station 

Depth 
(ft.) 

SV18 

3 

SV19 

2 

SV20 

2 

SV21 

5.5 

SV22 

3 

SV23 

3 

B3S6^ 

16-18 

TABLE  11 
(Continued) 

RESULTS  OF  SOIL  VAPOR  SAMPLING  SURVEY 

Parcel  18  and  Parcel  188 
Boston,  Massachusetts 

CONTAMINANT  CONCENTRATION  (parts  per  billion)^ 

Ethyl 
Benzene    TCE    Toluene    PCE    Benzene    Xylenes 


Comments 


6,200    6,800    150 


2,200 


6,200 


NOTES: 

a)   No  entry  {•■)  indicates  that  the  compound  was  not  detected.  Detection  limits  for  the  conpounds  were  as  follows: 


CoiTOound 


Benzene 

TCE  (trichloroethylene) 

Toluene 

PCE  (tetrachloroethylene) 

Ethyl  Benzene 

Xylenes 


(parts-per-bi I  lion) 

2 

1 
2 

1 

20 

5 


b)  One  peak  possibly  represents  1,1,1-tpichloroethane  (TCA)  in  the  range  of  200  to  250  parts  per  billion. 

c)  One  peak  possibly  represents  TCA  at  a  concentration  of  about  200  parts  per  billion. 

d)  One  peak  possibly  represents  TCA  in  the  range  of  150  to  200  parts  per  billion. 

e)  One  peak  possibly  represents  TCA  at  a  concentration  of  about  50  parts  per  billion. 

f)  Soil  sample  from  testing  boring.  Detection  limit  for  benzene  was  40  parts  per  billion. 
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TABLE  III 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 


Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(opm')** 

Cppm)**    REMARKS 

P18-1 

SI 

0.0-  2.0 

FILL 

1.0 

0.6 

S2 

2.0-  4.0 

FILL 

0.6 

0.6 

S3 

5.0-  7.0 

FILL 

0.6 

0.6 

S4 

7.0-  9.0 

FILL 

0.6 

0.6 

S5 

9.0-11.0 

FILL 

0.6 

0.6 

S6 

11.0-13.0 

FILL 

1.6 

0.6 

S7 

13.0-14.5 

FILL 

0.6 

0.6 

S8 

15.0-17.0 

FILL 

0.6 

0.6 

P18-2 

SI 

0.0-  2.0 

FILL 

0.6 

0.6 

S3 

4.0-  6.0 

FILL 

0.6 

0.6      Petroleuj 

S5 

8.0-10.0 

FILL 

0.6 

0.6 

S7 

12.0-13.5 

FILL 

36.0 

0.6 

S7A 

13.5-14.0 

FILL 

200 

0.6 

SB 

14.0-16.0 

SAND 

300 

0.6 

S9 

16.0-18.0 

SAND 

240 

0.6 

SIO 

18.0-20.0 

SAND 

5.0 

0.6 

Sll 

20.0-22.0 

SAND 

1.0 

0.6      Petroleuj 

S12 

22.0-24.0 

SAND 

1.6 

0.6 

S13 

24.0-25.0 

SAND 

0.6 

0.6 

S13A 

25.0-26.0 

SAND 

0.6 

0.6 

P18-3 

SI 

0.0-  2.0 

FILL 

1.0 

0.6 

S2 

2.0-  4.0 

FIT.T. 

5.8 

0.6 

S3 

4.0-  6.0 

FILL 

2.0 

0.6 

S4 

6.0-  8.0 

FILL 

1.6 

0.6 

35 

8.0-10.0 

SAND 

1.0 

0.6 

86 

14.5-16.5 

SAND 

7.2 

0.6 

37 

16.5-18.5 

SAND 

2.6 

0.6 

continued 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(vvm)** 

(ppm)** 

REMARKS 

P18-4 

SI 

0.0-  2.0 

FILL 

0.8 

0.6 

S3 

4.0-  6.0 

FILL 

0.6 

0.6 

S4 

6.0-  8.0 

FILL 

0.7 

0.6 

56 

10.0-12.0 

FILL 

0.6 

0.6 

87 

12.0-14.0 

SAND 

1.2 

0.6 

S8 

14.0-16.0 

SAND 

1.0 

0.6 

39 

16.0-18.0 

SAND 

0.6 

0.6 

Bl 

SI 

0.0-2.0 

FILL 

0.6 

0.6 

S2 

5.0-7.0 

FILL 

0.6 

0.6 

S3 

10.0-12.0 

FILL 

0.6 

0.6 

S4 

12.0-14.0 

FIT,T,/3ILT 

0.6 

0.6 

S5 

14.0-16.0 

SILT 

0.6 

0.6 

S6 

16.0-18.0 

SAND 

0.6 

0.6 

S7 

18.0-20.0 

GRAVEL 

0.6 

0.6 

S8 

20.0-22.0 

SAND 

0.6 

0.6 

39 

22.0-24.0 

SILT 

0.6 

0.6 

310 

24.0-26.0 

SAND 

1.0 

0.6 

311 

26.0-28.0 

SAND/CLAY 

0.6 

0.6 

312 

28.0-30.0 

CLAY 

0.6 

0.6 

B2 

31 

0.0-2.0 

FILL 

0.6 

0.6 

32 

5.0-6.1 

FILL 

0.6 

0.6 

S3 

10.0-11.1 

FILL 

0.6 

0.6 

B2B 

S3A 

10.0-12.0 

ORG.  SILT 

0.6 

0.6 

34 

12.0-14.0 

ORG.  3ILT 

0.6 

0.6 

35 

14.0-16.0 

ORG.  SILT 

0.6 

0.6 

36 

16.0-18.0 

PEAT 

0.6 

0.6 

S7 

18.0-20.0 

ORG.  SILT 

0.6 

0.6 

S8 

20.0-22.0 

GRAVEL 

0.6 

0.6 

89 

22.0-24.0 

SAND 

0.8 

0.6 

310 

24.0-26.0 

SAND 

0.6 

0.6 

811 

26.0-28.0 

3AND 

1.2 

0.6 

312 

28.0-29.5 

SAND 

1.6 

0.6 

313 

30.0-32.0 

SAND 

1.2 

0.6 

-  continued  - 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

Cppm)** 

(ppm)** 

REMARKS 

B3 

SI 

0.0-2.0 

FIT.T. 

0.8 

0.6 

S2 

5.0-7.0 

FILL 

1.8 

0.6 

S3 

10.0-12.0 

FILL 

3.2 

0.6 

Fumes 

84 

12.0-14.0 

FILL 

24 

0.6 

S5 

14.0-16.0 

FILL 

70 

0.6 

S6 

16.0-18.0 

SAND 

110 

1.6 

S7 

18.0-20.0 

SAND 

130 

1.6 

SB 

20.0-22.0 

SAND 

18.0 

1.8 

S9 

22.0-24.0 

SAND/CLAY 

12.0 

1.6 

SIO 

24.0-26.0 

CLAY 

15.0 

1.6 

■ 

B3B 

SI 

1.0-3.0 

FILL 

4.2 

0.6 

S2 

3.0-5.0 

FILL 

11.2 

0.6 

S3 

5.0-7.0 

FILL 

18.2 

0.6 

S4 

7.0-9.0 

FILL 

2.6 

0.6 

S5 

9.0-11.0 

FILL 

5.4 

0.6 

Petroleum 

Odor 

S6 

11.0-13.0 

FILL 

7.0 

0.6 

Petroleum 

Odor 

S7 

13.0-15.0 

FILL 

6.2 

0.6 

Petroleum 

Odor 

S8 

15.0-17.0 

FILL 

44 

0.6 

Petroleum 

Odor 

39 

17.0-19.0 

SAND 

NA 

- 

Petroleum 

Odor 

510 

20.0-22.0 

SAND 

24 

0.6 

SIX 

22.0-24.0 

3AND/CLAY 

3.4 

0.6 

312 

24.0-26.0 

CLAY 

5.2 

0.6 

313 

26.0-28.0 

CLAY 

3.4 

0.6 

B4 

31 

1.0-3.0 

FILL 

1.2 

0.8 

32 

3.0-5.0 

FILL 

12.0 

0.8 

S3 

5.0-7.0 

FILL 

7.2 

0.8 

34 

7.0-8.2 

FILL 

12.2 

0.8 

S5 

9.0-11.0 

FILL 

8.0 

0.8 

S6 

11.0-12.5 

FIT.T. 

17.0 

0.8 

37 

13.0-15.0 

FILL 

13.0 

0.8 

38 

15.0-17.0 

FILL 

11.0 

0.8 

39 

17.0-19.0 

SAND 

3.0 

0.8 

310 

19.0-21.0 

SAND 

2.4 

0.8 

311 

21.0-23.0 

SAND 

1.8 

0.8 

312 

23.0-25.0 

SAND 

1.4 

0.8 

313 

25.0-27.0 

SAND 

1.4 

0.8 

314 

30.0-32.0 

CLAY 

1.2 

0.8 

-  continued  - 

TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(ppm)** 

(ppm)** 

REMARKS 

B5 

SI 

1.0-3.0 

FILL 

6.6 

1.1 

S2 

3.0-5.0 

FILL 

11.2 

1.1 

S3 

5.0-7.0 

FILL 

6.4 

1.1 

S4 

7.0-9.0 

FILL 

3.6 

1.1 

S5 

9.0-11.0 

FILL 

4.0 

1.1 

36 

11.0-13.0 

FILL 

15.8 

1.1 

Petroleum  Odor 

S7 

13.0-15.0 

FILL 

22 

1.1 

Petroleum  Odor 

S8 

15.0-17.0 

SAND 

8.0 

1.0 

Petroleum  Odor 

59 

17.0-19.0 

SAND 

19.2 

1.0 

Soil  Discolored 

SIO 

19.0-21.0 

CLAY 

9.0 

1.0 

Sll 

21.0-23.0 

CLAY 

4.6 

1.0 

B6 

SI 

1.0-3.0 

FILL 

1.8 

1.0 

S2 

3.0-5.0 

FILL 

2.2 

1.0 

S3 

5.0-7.0 

FILL 

0.8 

0.8 

S4 

7.0-9.0 

FILL 

5.0 

0.8 

S5 

9.0-11.0 

FILL 

20 

0.8 

S6 

11.0-13.0 

FILL 

13.8 

0.8 

S7 

13.0-15.0 

FILL 

58 

0.8 

Petroleum  Odor 

SB 

15.0-17.0 

FILL 

184 

0.8 

Petroleum  Odor 

S9 

17.0-19.0 

FILL/SAND 

176 

1.2 

Petroleum  Odor 

SIO 

19.0-21.0 

SAND 

160 

1.2 

Petroleum  Odor 

Sll 

21.0-23.0 

SAND 

6.2 

1.2 

812 

25.0-27.0 

CLAY 

22 

1.2 

513 

27.0-29.0 

CLAY 

52 

1.2 

B7 

51 

1.0-3.0 

FILL 

1.4 

1.2 

52 

3.0-5.0 

FILL 

3.2 

1.2 

53 

5.0-7.0 

FILL 

NA 

. 

54 

7.0-9.0 

FILL 

6.4 

1.2 

55 

9.0-11.0 

FILL 

0.4 

0.4 

56 

11.0-13.0 

FILL 

1.6 

0.4 

57 

13.0-15.0 

FILL 

74 

0.4 

Petroleum  Odor 

58 

15.0-17.0 

FILL/SAND 

138 

0.8 

Petrolevun  Odor 

59 

17.0-19.0 

SAND 

92 

0.8 

Petroleum  Odor 

510 

20.0-22.0 

SAND 

120 

0.8 

Petroleum  Odor 

511 

22.0-24.0 

SAND 

18.2 

0.8 

continued 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Pai-el  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(PPff)** 

CDDm)** 

REMARKS 

B7 

S12 

24.0-26.0 

SAND 

4.2 

0.8 

(cont. ) 

S13 

26.0-28.0 

SAND/CLAY 

2.4 

0.8 

S14 

28.0-30.0 

CLAY 

2.2 

0.8 

S15 

30.0-32.0 

CLAY 

3.4 

0.8 

B8 

SI 

1.0-3.0 

FILL 

2.0 

0.8 

S2 

3.0-5.0 

FILL 

1.6 

0.8 

S3 

5.0-7.0 

FILL 

2.0 

0.8 

S4 

7.0-9.0 

FILL 

1.8 

0.8 

S5 

9.0-11.0 

FILL 

1.2 

0.8 

S6 

11.0-13.0 

FILL 

1.4 

0.8 

S7 

13.0-15.0 

FILL 

1.4 

0.8 

S8 

15.0-17.0 

FILL 

1.0 

0.8 

S9 

19.0-21.0 

FILL 

1.0 

0.8 

SIC 

21.0-23.0 

FILL 

4.0 

0.8 

Sll 

23.0-25.0 

ORG.  SILT 

0.8 

0.8 

S12 

25.0-27.0 

ORG.  SILT 

1.0 

0.8 

513 

27.0-29.0 

ORG.  SILT 

1.2 

0.8 

S14 

29.0-31.0 

CLAY 

1.2 

0.8 

S15 

31.0-33.0 

CLAY 

1.4 

0.8 

B9 

SI 

1.0-3.0 

FILL 

1.0 

0.4 

S2 

3.0-5.0 

FILL 

4.2 

0.4 

S3 

5.0-7.0 

FILL 

2.0 

0.4 

S4 

7.0-9.0 

FILL 

1.8 

0.4 

S5 

9.0-11.0 

FILL 

3.4 

0.4 

S6 

11.0-13.0 

FILL 

1.8 

0.4 

S7 

13.0-15.0 

FILL 

1.0 

0.4 

S8 

15.0-17.0 

SAND 

0.8 

0.4 

S9 

17.0-19.0 

SAND 

0.8 

0.4 

SIO 

20.0-22.0 

SAND 

0.8 

0.4 

Sll 

22.0-24.0 

SAND 

1.0 

0.4 

S12 

24.0-26.0 

SAND 

0.8 

0.4 

S13 

26.0-28.0 

SAND 

0.8 

0.4 

S14 

30.0-32.0 

CLAY 

1.0 

0.4 

S15 

32.0-34.0 

CLAY 

1.0 

0.4 

continued  - 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(Dom)** 

(vpm)** 

REMARKS 

BIO 

SI 

1.0-3.0 

FILL 

1.0 

0.6 

S2 

3.0-5.0 

FILL 

1.2 

0.6 

S3 

5.0-7.0 

FIT,!. 

1.0 

0.6 

S4 

7.0-9.0 

FILL 

1.0 

0.6 

S5 

9.0-11.0 

FILL 

11.2 

0.6 

S6 

11.0-13.0 

FILL 

8.8 

0.6 

S7 

13.0-15.0 

FILL 

1.2 

0.6 

S8 

15.0-17.0 

SAND 

1.4 

0.6 

S9 

17.0-19.0 

SAND 

1.0 

0.6 

SIO 

20.0-22.0 

CLAY 

1.0 

0.6 

Sll 

22.0-24.0 

CLAY 

1.0 

0.6 

S12 

24.0-26.0 

CLAY 

1.0 

0.6 

313 

27.0-29.0 

CLAY 

2.0 

0.6 

Bll 

SI 

1.0-3.0 

FILL 

0.8 

0.4 

S2 

3.0-5.0 

FILL 

0.8 

0.4 

S3 

5.0-7.0 

FILL 

9.2 

0.4 

S4 

7.0-9.0 

FILL 

4.4 

0.4 

S5 

9.0-11.0 

FILL 

3.0 

0.4 

Petroleum 

Odor 

S6 

11.0-13.0 

FILL 

3.8 

0.4 

Petroleum 

Odor 

S7 

13.0-15.0 

FILL 

40 

0.4 

Petroleum 

Odor 

S8 

15.0-17.0 

SAND 

62 

0.6 

Petroleum 

Odor 

S9 

17.0-19.0 

SAND 

70 

0.6 

Petroleum 

Odor 

SIC 

20.0-22.0 

SAND 

10.4 

0.6 

Petroleum 

Odor 

Sll 

22.0-24.0 

SAND 

26 

0.6 

Petroleum 

Odor 

S12 

24.0-26.0 

CLAY 

3.8 

0.6 

Petroleum 

Odor 

S13 

26.0-28.0 

CLAY 

5.0 

0.6 

514 

28.0-30.0 

CLAY 

2.0 

0.6 

S15 

30.0-32.0 

CLAY 

3.0 

0.6 

B12 

SI 

1.0-3.0 

FILL 

0.8 

0.8 

32 

3.0-5.0 

FILL 

2.2 

0.8 

S3 

5.0-7.0 

FIT.T. 

2.8 

0.8 

S4 

7.0-9.0 

FIT.T, 

0.8 

0.8 

S5 

9.0-11.0 

FIT.T. 

0.8 

0.8 

S6 

11.0-13.0 

FIT.T. 

1.6 

0.8 

-  continued  - 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(ppq,)** 

(vvm)** 

REMARKS 

B12 

S7 

13.0-15.0 

FIT.T, 

4.8 

0.8 

(cont. ) 

SB 

15.0-17.0 

FILL/SAND 

1.0 

0.8 

S9 

17.0-19.0 

SAND 

1.0 

0.8 

SIO 

19.0-21.0 

SAND 

1.0 

0.8 

Sll 

21.0-22.5 

SAND 

1.2 

0.8 

S12 

25.0-27.0 

CLAY 

0.8 

0.8 

S13 

27.0-29.0 

CLAY 

0.8 

0.8 

B13 

SI 

1.0-3.0 

FILL 

1.4 

0.4 

S2 

3.0-5.0 

FILL 

NA 

. 

S3 

5.0-7.0 

FILL 

11.8 

0.4 

S4 

7.0-9.0 

FILL 

4.2 

0.4 

S5 

9.0-11.0 

FILL 

3.0 

0.4 

S6 

11.0-13.0 

FILL 

6.4 

0.4 

S7 

13.0-15.0 

FILL 

9.8 

0.4 

S8 

15.0-17.0 

SAND 

13.4 

0.4 

S9 

17.0-19.0 

SAND 

2.0 

0.4 

SIO 

20.0-22.0 

CLAY 

2.2 

0.4 

Sll 

22.0-24.0 

CLAY 

2.6 

0.4 

B14 

SI 

1.0-3.0 

FILL 

1.6 

0.4 

S2 

3.0-5.0 

FILL 

4.0 

0.4 

S3 

5.0-7.0 

FILL 

3.4 

0.4 

S4 

7.0-9.0 

FILL 

4.0 

0.4 

S5 

9.0-11.0 

FILL 

2.2 

0.4 

S6 

11.0-13.0 

FILL 

6.8 

0.4 

S7 

13.0-15.0 

FILL 

5.2 

0.4 

S8 

15.0-17.0 

FILL/SAND 

1.4 

0,4 

S9 

17.0-19.0 

SAND 

1.8 

0.4 

SIO 

20.0-22.0 

SAND 

1.8 

0.4 

Sll 

22.0-24.0 

SAND 

1.6 

0.4 

S12 

24.0-26.0 

CLAY 

1.6 

0.4 

S13 

26.0-28.0 

CLAY 

1.6 

0.4 

B15 

SI 

1.0-3.0 

FILL 

1.4 

0.4 

S2 

3.0-5.0 

FILL 

1.2 

0.4 

S3 

5.0-7.0 

FILL 

1.4 

0.4 

S4 

7.0-9.0 

FILL 

5.0 

0.6 

-  continued  - 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(fe^t) 

TYPE 

(ppm)** 

(ppm)** 

REMARKS 

B15 

S5 

10.0-10.5 

FILL 

7.4 

0.6 

(cont.) 

S6 

13.0-15.0 

FILL 

2.1 

0.6 

Petroleuj 

S7 

15.0-17.0 

SAND 

3.6 

0.6 

S8 

17.0-19.0 

SAND 

5.4 

0.6 

S9 

20.0-22.0 

CLAY/SILT 

3.2 

0.6 

SIO 

22.0-24.0 

SAND 

1.8 

0.6 

Sll 

24.0-26.0 

CLAY 

1.6 

0.6 

S12 

26.0-28.0 

CLAY 

2.0 

0.6 

B16 

SI 

1.0-3.0 

FILL 

1.2 

0.6 

S2 

3.0-5.0 

FILL 

7.0 

0.6 

S3 

5.0-7.0 

FILL 

2.2 

0.6 

S4 

7.0-9.0 

FILL 

2.6 

0.6 

S5 

9.0-11.0 

FILL 

1.0 

0.6 

S6 

11.0-130 

FIT.T. 

2.4 

0.6 

S7 

13.0-15.0 

FILL 

1.2 

0.6 

S8 

15.0-17.0 

FILL 

1.2 

0.6 

S9 

17.0-19.0 

SAND 

1.0 

0.6 

510 

20.0-22.0 

SAND 

1.2 

0.6 

Sll 

22.0-24.0 

SAND 

1.4 

0.6 

S12 

25.0-27.0 

SAND 

1.2 

0.6 

S13 

30.0-32.0 

CLAY 

1.4 

0.6 

S14 

32.0-34.0 

CLAY 

2.0 

0.6 

B17 

SI 

1.0-3.0 

FILL 

1.0 

0.4 

S2 

3.0-5.0 

FILL 

2.6 

0.4 

S3 

5.0-6.3 

FILL 

8.2 

0.4 

S4 

7.0-9.0 

FILL 

2.0 

0.4 

S5 

9.0-11.0 

FILL 

4.8 

0.4 

S6 

11.0-13.0 

FIT.!. 

2.4 

0.4 

S7 

13.0-15.0 

SILT 

1.0 

0.4 

S8 

15.0-17.0 

SAND 

1.0 

0.4 

S9 

17.0-19.0 

SAND 

1.0 

0.4 

SIO 

19.0-21.0 

SAND 

1.0 

0.4 

Sll 

21.0-23.0 

SAND 

1.0 

0.4 

S12 

25.0-27.0 

CLAY 

1.2 

0.4 

S13 

27.0-29.0 

CLAY 

1.4 

0.4 

continued 


TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(ppm)** 

(DDin)** 

REMARKS 

BIS 

31 

1.0-3.0 

FIT.T. 

1.6 

0.6 

S2 

3.0-5.0 

FILL 

1.0 

0.6 

S3 

5.0-7.0 

FILL 

1.0 

0.6 

S4 

7.0-9.0 

FILL 

1.0 

0.6 

S5 

9.0-11.0 

FIT.T. 

1.0 

0.6 

S6 

11.0-13.0 

FILL 

1.0 

0.6 

S7 

13.0-15.0 

SILT 

1.2 

0.6 

S8 

15.0-17.0 

SAND 

12 

0.6 

Petroleum  Odor 

S9 

17.0-19.0 

SAND 

18.6 

0.6 

Petroleum  Odor 

SIO 

20.0-22.0 

SAND 

24 

0.6 

Petroleum  Odor 

Sll 

22.0-24.0 

SAND/CLAY 

NA 

- 

S12 

24.0-26.0 

CLAY 

1.4 

0.6 

S13 

26.0-28.0 

CLAY 

1.6 

0.6 

B19 

SI 

1.0-3.0 

FILL 

1.0 

0.4 

S2 

3.0-5.0 

FILL 

5.4 

0.4 

S3 

5.0-7.0 

FILL 

1.0 

0.4 

S4 

7.0-9.0 

FILL 

1.4 

0.4 

S5 

9.0-11.0 

FILL 

3.0 

0.4 

S6 

11.0-13.0 

FILL 

0.8 

0.4 

S7 

13.0-15.0 

FILL 

l.B 

0.4 

SB 

15.0-17.0 

SAND 

2.8 

0.4 

S9 

17.0-19.0 

SAND 

0.8 

0.4 

SIO 

20.0-22.0 

CLAY 

1.0 

0.4 

Sll 

22.0-24.0 

CLAY 

0.8 

0.4 

S12 

24.0-26.0 

CLAY 

0.8 

0.4 

S13 

26.0-28.0 

SAND 

1.0 

0.4 

S14 

28. 0-30.0 

CLAY 

0.8 

0.4 

S15 

30.0-32.0 

CLAY 

O.B 

0.4 

B20 

SI 

1.0-3.0 

FILL 

0.4 

0.2 

S2 

3.0-3.1 

FILL 

NA 

• 

S3 

5.0-7.0 

FILL 

1.0 

0.2 

S4 

7.0-9.0 

FILL 

1.4 

0.2 

S5 

9.0-11.0 

FILL 

0.6 

0.2 

S6 

11.0-13.0 

FILL 

0.4 

0.2 

S7 

13.0-15.0 

FILL 

0.6 

0.2 

SB 

15.0-17.0 

SAND 

0.6 

0.2 

S9 

17.0-19.0 

SAND 

0.6 

0.2 

-  continued  - 

TABLE  III 

(Continued) 

HNU  READING  OF  HEADSPACE  IN  SAMPLE  JARS 

FOR  DETECTABLE  VOLATILE  ORGANIC  COMPOUNDS 

Parcel  18  and  Parcel  18B 
Boston,  Massachusetts 


HNU* 

HNU* 

BORING 

SAMPLE 

DEPTH 

SAMPLE 

SAMPLE 

BACKGROUND 

NUMBER 

NUMBER 

(feet) 

TYPE 

(Dom)** 

(DDm)**    REMARKS 

B20 

SIO 

20.0-22.0 

SAND 

0.4 

0.2 

(cont. ) 

Sll 

22.0-24.0 

SAND 

0.4 

0.2 

S12 

24.0-26.0 

SAND 

0.4 

0.2 

S13 

28.0-30.0 

CLAY 

0.6 

0.2 

314 

30.0-32.0 

CLAY 

1.0 

0.2 

INSTRUMENT  WAS  CALIBRATED  IN  ACCORDANCE 

WITH  MANUFACTURER'S  RECOMMENDED  PROCEDURE  USING  A 

CALIBRATION  GAS  SUPPLIED  BY  THE  MANUFACTURER. 


** 


ppm  REPRESENTS  CONCENTRATION  OF  DETECTABLE  VOLATILE  AND 
GASEOUS  COMPOUNDS  IN  PARTS  PER  MILLION  OF  AIR. 


NA  VALUES  NOT  AVAILABLE  DUE  EITHER  TO  NO  RECOVERY 

DURING  DRILLING  OR  TO  BREAKING  OF  SAMPLE  JAR  DURING 
TRANSPORTING  OF  SAMPLES. 
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U.S.G.S.    QUADRANGLE:     BOSTON  SOUTH.  MA 


A9X 


Haley      ic      A    1    d    r    i    c    h.      Inc. 

Con^uiline  Geotcchnical  Enonecn.  Gcoioeis[s  jnd  H\droccoloeists 


PARCa.  18  AM)  1BB 
BOSTON,  MASSACHUSETTS 


PROJECT  LOCUS 


APPROX.    SCALE      1:25.000 


AmL  198« 


FIGURE  1 


OESIGWItON  KW  UPPtOKlPUIE   LOUTIOR  OF  FOWEO 
SIBUCTUBE     StE   I*BU   I   FOB  OETHIIS  OH  THE 
SIftUCIUBE 

APPROXIfUTE  LOCUTION  OF   IWOEOGIIOIWD  PETftOLElM 
STORAGE   TANK.      TAHI  LOCATIOMS  BASED  OH  SITE 
HISIOflT  RESEARCH  AS  RtFEREKEO   IN  THE   REPORT 
TEH 


i«W5Tor«T~'>f^l(''^^"^  AND  APPROIIHATE  lOCAIION  OF   FORMER 

STREET       L0C«I10HS  OF   FORMER  STREETS   TAKEN 

FROM  WTA  SOUTHWEST   CORRIDOR  CODSTDUCTION 
PLANS   FOR  COHTHACI  NO     097-219.    ISSUED   1983 


EXISTING  SITE  FEATURES  BASED  ON  SURVEI  CONDUCTED  81 
HALEY  &  ALDRICH.    INC    .   ON  6  OCTOBER   1986. 


RGURE2 


M 

(A 


'  A65A 
340XA 


OESrGNAIION  AND  APPBOXIHATt  LOCUTION  OF  TE$r 
BORING  DRILLeo  FOR  PRtVlOUS  INVEST IGAIIOKS 
ASSOCIATED  WITH  THE  ABORIEO  SOUTHWEST 
EIPBESSWAI  ANO  INKER  BELT  KiGHMr  PROJECTS. 
THE  HBT*  SOUTHWEST  COflRIDOfl  PROJECT,  ANO  OlHER 
EAfiLlER  PROJECTS 

DESIGNATION  AND  APPROIIHATE  LOCATION  OF  TEST 
PITS  COMPLtlEO  BT  HlllO   ASSOCIATES.  INC 


EXISTING  SITE  FEATURES  BASED  ON  SURVET  CONDUCTED  8t 
HAIET  &  ALDRICH.  INC  .  ON  6  OCTOBER  1988 


11-36 
>12      t" 


TP16 
II-36-OW 


lTP14 


PB,14 


TREMONT  STREET 


M    .1    I    1    .      ^      *    I    J    .    i    .    h       I    .1    . 


PREVIOUS  SITE  EXPLORATIONS 

SCAL^  AS  SHOWN 


UJ 

a. 


SV9 


xSOt     APPROIItUTE  AREAS  OF  HIGH  HbVUVK  CONICHI 
^  (AHOHAIV)    AND  APPftOXItUTE  NAXIHUH  GRADIOHETER 

VAIUE 

''  APPBOKIHAIE   LOCATION  OF  SOU  VAPOR  SAMPIING 

SIAIIOH. 


EnSTIMG  SHE  FEATURES  BASED  ON  SUBVEf  COHOUCIEO  Bi 
HALEir  &  ALDRICH.    INC..   ON  6  OCTOBER   1966, 


50 

scdie 


TREMONT  b    REST 


A^K 


PARCEL   IB  *N0  IBB 
BOSTON.  MMSACHUSETTS 


PLAN  OF  MAGNETOMETER  ANOMALIES 
AND  SOIL  VAPOR  SAMPLING  STATIONS 


SCALE  AS  SHOWN 


FIGURE  4 


TREMONT  STREET 


l-gGEHO: 


DESIGMAIION  ANO  oPPROXIKklE  LOCkllM  OF  TEST 
SORIHC. 


0*       OSSERVAKOK  Utll  INSTilLED  IN  CIWLtTEO 
SODEHOIE. 

P — I  TFi  DESIGMTION  AND  APPROMKAIt  lOCAHOH  OF  TEST 


1.   EXISTING  SITE  FEATURES  BASED  OH  SURVEY  CONDUCTED  if 
MALEY  &  ALORICH.  INC  .  00  6  OCTOBER  1986. 
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Halty     &      Aldrich.     Inc. 


SITE  EXPLORATION  PLAN 


SCALE:  ASSHOWH 


FIGURES 
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CALLED 
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PARCE  L  J8 
OSII-2  1   OSIII-I 
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OSIV-2 
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IV 


OSIV-4 


SIV-5  0 


SIII-2O 


O  SIII-4 


OSIII-3 


SIII-5  O 


OSV-2 


Osv-1 


OSV-3 


OSV-4 


sv-sO 


TREMONT  STREET 


(zn 


LOCATIOM  AND  OESIGMATIOH  OF  SAWLIW  lECIIWl 
0»-t  LOCATIOB  AND  OESIGMTION  Of  SAMPLIHG   POINI 


1.       aiSTIK  SITE  FEATURES  8ASE0  0(1  SURVEY  COKHKTtO  BT 
HU.ET  t  ALDRICH.    IK,.   ON  6  OCTOBER  1986. 
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H    a    I    c    V      &      A    I    d    r    I   c    h.      Int. 

Cuntulnnit  (.oiicvhnitJl  tnpncrti.  trfolottmi  Jnd  H"lro(tcijto)[nn 


PARCEL    It  AND    l«B 

BOSTOM.  MASSACHUSETTS 


SURFACE  SOIL  SAMPLING  PLAN 

SCAIE:  AS  SHOWN  JU 


FIGURE  SB 


OUTWASH  SAND 


TILL 


CLAY 


OUTWASH  SAND 


TILL 


BEDROCK 


BEDROCK 


(5) 


"TTimw — 


31'NW 
'EL. 13,4 


Hi-lCELlAnEDUS 


oncnHlC 
sous 
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OUtUASII  SANDS 


GIACIAL   IllL 


UIA1IIERE0 
B[|)ROCK 
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■Tmw 

FILL 


SAND 


20 


OIULOQU  UKU     SlNeOL      CtHEMt.  DESCRIPIIQK 


HfOItm  DENSE  10  DENSE.  BROUH  EO 
GMt.  COARSt  10  riKE  SAHO,  SOHE 
KEUIUH  10  FENE  GflAKEL,  LIIllE  10 
ERACF  S1LI.  CEHDERS.  COAL,  ORICK. 
ASPIIAIE  AND  CUISS. 

KEOEUM  SEIEf  EO  SOFE.  DARK  OROWN 
10  CRAY  ORGANIC  SHE.  FINE  SAND 
PARSINGS  AND  FIBROUS  PEAT. 

DENSE  EO  VERI  DENSE.   BROWN, 
COARSE  10  FINE  SAND.  VABIEHG 
AMOUNES  OF  COARSE  10  FINE 
GRAVEL,  Sill  AHO  ClAT  LENSES. 

HARD  10  SOIE.  BLUE  EO  GRAY  SILEY 
CLAT.  LIEEEE  10  ERACE  NEOIUH  10 
FINE  SAND. 

VERT  DENSE.  GRAT.  MEDIUM  10  FINE 
SAND. 

IIARtl.   GBAT,   GflAVElLT   SELF. 
COARSE  EO  FINE  SANO.  LIIELE 
HEDIUM  EO  FINE  GRAVEL  AND  CLAY. 

HOOERAEELT  TO  SEVEREIT  UEATHEBED 
ARGILLITE. 
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120 


BORING  HUWER 


3^Wy_  CHOUTO  SURfACt  ElEVAIEOH 
OFFSEE  FROM  PROFIlt  LINE 


WAUR  lEVEl  OBSERVED  IN  OBSERVAEEDD 
WELLS  ON  3  JAKUART  E909 


APPROIIHAIE  lOCAIION  OF  SIRAEtfl 
CHANGE 


OOIIOM  OF  EIPLORATION 


HQIiSl 

I.  SOURCE  OF  SORING  OAIA: 

•  BORINGS  B*,  SB.  NB  AND  TR  VEDf  CONDUCTED  FOR  EHE 
S0UIHFAS1  EXPRESSWAY  INNER  BEIT  HIGHWAY  PROJECTS. 
LOGS  ARE  CONEAIKEO  IN  'SUmABT  GEOIECHNICAl  DATA 
HEPORI.  SECTION  TWO,  SOUIKWESl  CORRIDOR  PROJECT. 
ROIBURY.  MASSACHUSEIES.  VOIUME  3.'  BY  HALET  I 
ALDRICH.  INC..  DATED  SEPTOQER  I9'9. 

•  BORINGS  IE-?7  AND  EE-31  WERE  CONDUCTED  FOR  HIE 
SOUIHWESE  CORRIDOR  PROJECT  AND  ARE  CONTAINED  IN 
'SUWARY  GEOIECHNICAl  OAIA  REPOfll,  SECTION  END. 
SOUEIfWESE  CORRIDOR  PROJECI.  ROIBURY.  NASSACHU- 
SEITS.  VOIUME  I.'  BT  HALEI  I  AIORICH,  INC.. 
DATED  SEPTEMBER  1979. 

•  BORINGS  B  AND  PIB  WERE  CONDUCTED  BT  GUILD  DRILtENC 
CO..  EAST  PROVIDENCE,  RI.  DURING  THE  PERIOD  J 
THROUGH  7  OCEOBER  1988.  AHO  HEW  HAMPSHIRE  BORING 
OF  OERRT,  NH.  DURING  THE  PERIOD  11  flfCEKDER  1988 
THROUGH  IJ  JANUARY  1989.  AND  WERE  MONIIOREO  BY  AN 
HtA  GEOLOGIST. 

Z.  IIHES  REPRESEBIIW  CHANGES  IN  SIRAEA  ARE  BASED  ON 
IHTERPOUIIDN  BEIWEEK  BORINGS.  AND  HAY  "Of  P«PRfStNI 
SUBSURFACE  CONDITIONS  OTHER  HUUI  AE  BORING  tOCAIEONS. 

3.  SEE  FIGURE  5  FOR  PROFILE  AlICKHENI. 

4.  ElEVAIIONS  REFER  EO  HAI lOHAl  CEOOEIIC  VERIICAL  DAIUM 
(1929). 


SUBSURFACE  PROFILE 


SCALE   AS  SHOWN 
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CALLED 
TTORTH 


RUGGLES  STREET 
STATION 


LEGEMD- 

^ ^**  GROUHOHATER  ELEVATION  CONIOUR  IN  Fin  (KVS| 

APPARENT  GROUNDWATER  FLOW  DIRECTION 
fljTI      GROUNDWATER  TABLE  ELEVATION  IN  fEET  (NGVD) 

1  GROUNDWATER  CONTOURS  INTERPOLATED  BASED  OH 
GROUNDWATER  LEVELS  IK  OfiSERVATION  VELLS  MEASURED  B1 
HALEY  &  ALOfllCH,  INC..  ON  30  JANUARY  1989. 

2  ELEVATIONS  OF  OBSERVATION  WELLS  BASED  ON  SURVEYS 
CONDUCTED  BT  HALEY  I  ALOfllCH.  INC 

3  EXISTING  SITE  FEATURES  BASED  ON  SURVEY  CONDUCTED  8T 
HALEY  i  ALOItlCH.  INC..  ON  6  OCTOBER  1986 
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APPENDIX  B 
Summary  of  the  Massachusetts  Contingency  Plan 


A  SUMMARY  OF 
THE  MASSACHUSETTS  CONTINGENCY  PLAN 

prepared  by 
Haley  &  Aldrich,  Inc. 
Cambridge,  Massachusetts 
(494-1606) 

The  purpose  of  this  document  is  to  summarize  briefly  the 
provisions  of  the  Massachusetts  Contingency  Plan  (MCP)  pursuant 
to  Chapter  2 IE  of  the  Massachusetts  General  Laws  and  to  provide 
guidance  relative  to  some  of  the  issues  raised  by  the  MCP  and 
its  application  to  sites  at  which  oil  or  hazardous  materials 
have  been  encountered.   All  sites  which  fall  under  Chapter  2 IE 
(i.e.  have  had  a  release  or  present  a  threat  of  a  release  of 
oil  or  hazardous  material)  must  comply  with  the  regulations  set 
forth  in  the  MCP.   The  effective  date  of  the  MCP  was  3  October 
1988. 

Prior  to  implementation  of  the  MCP,  the  site  owner's  consultant 
would  prepare  a  site  assessment  rep  rt  suitable  for  submission 
to  the  DEP  by  the  owner  or  the  consultant.   For  a  site  which 
was  not  significantly  contaminated,  the  owner,  consultant  and 
the  DEP  would  communicate  directly  with  one  another  and  would 
agree  on  a  course  of  action  based  on  the  report.   The  owner  and 
the  consultant  would  then  prepare  a  remediation  plan  for  the 
site  and  implement  it  after  informal  review  by  the  DEP,  without 
unreasonable  delays.   This  past  practice  is  not  permitted  under 
the  MCP  and,  unless  a  waiver  of  approvals  is  obtained,  DEP 
oversight  during  study  and  clean  up  of  a  site  is  required  once 
the  initial  site  investigation  (Phase  I)  is  completed. 

The  MCP  process  requires  that  a  site  advance  through  four 
stages,  following  a  Preliminary  Assessment,  namely:   Limited 
Site  Investigation  (Phase  I) ,  Comprehensive  Site  Assessment 
(Phase  II) ,  Development  of  Remedial  Response  Alternatives 
(Phase  III) ,  Implementation  of  the  Approved  Remedial  Response 
Alternative  (Phase  IV) . 

In  order  for  a  site  to  start  through  the  MCP  process  a  referral 
or  formal  notification  to  the  DEP  must  occur  concerning  the 
existence  of  a  possible  disposal  site.   Listing  of  a  site  by 
DEP  is  the  initial  step  in  the  MCP  process.   A  brief  summary  of 
the  various  phases  of  work  under  the  MCP  are  presented  below. 


A^K 


Preliminary  Assessment 

A  preliminary  assessment  is  an  initial  evaluation  which 
involves  identification  of  available  information  on  site 
characteristics,  site  history,  and  regulatory  status  and 
includes  a  site  visit.   Its  purpose  is  to  determine  whether  or 
not  a  location  is  a  disposal  site  subject  to  the  MCP  as  well  as 
to  evaluate  the  need  for  emergency  action.   The  result  of  this 
phase  of  study  is  the  completion  of  a  Preliminary  Assessment 
form  which  must  be  filed  with  the  DEP.   Notification  to  the  DEP 
by  the  property  owner  of  a  release  or  threat  of  release  may 
precede  or  accompany  the  Preliminary  Assessment  form.   Upon 
notification  the  agency  determines  whether  the  location  will 
immediately  be  included  on  their  "List  of  Sites  to  be 
Investigated"  or  be  kept  in  reserve  temporarily. 

Phase  I  -  Limited  Site  Investigation 

A  Phase  I  study  requires  compiling  additional  information 
concerning  the  history  of  the  site  and  conditions  at  the  site. 
An  initial  program  of  sampling  and  screening  is  conducted  to 
assist  in  evaluation  of  the  nature  and  extent  of  contamination 
at  the  site.   The  Limited  Site  Investigation  Report  is  used  by 
DEP  to  decide  whether  or  not  the  location  is  a  disposal  site 
and  if  so,  whether  adequate  information  is  available  to 
classify  the  disposal  site  as  a  priority  or  non-priority  site. 
Priority  disposal  sites  are  those  that  constitute  a  substantial 
hazard  to  health,  safety,  public  welfare  or  the  environment  and 
are  acted  upon  more  quickly  than  non-priority  sites.   Under  the 
MCP,  priority  disposal  sites  must  be  cleaned  up  within  four 
years  of  site  listing.   Clean  up  of  a  non-priority  site  must 
take  place  within  a  seven  year  time  frame. 

At  the  conclusion  of  Phase  I,  certain  public  involvement 
activities  must  take  place.   The  nature  of  the  public 
involvement  activities  depends  on  the  classification  of  the 
site.   For  non-priority  sites,  public  involvement  is  usually 
limited  to  issuance  of  a  legal  notice  and  a  press  release 
concerning  the  status  of  a  site  and  information  about  how  the 
public  can  get  involved.   Copies  of  the  Notice  and  press 
release  must  be  provided  to  local  public  health  officials  and 
the  Chief  Municipal  Officer  at  least  three  days  prior  to 
publication.   For  priority  sites,  public  involvement  activities 
may  include  preparation  of  a  public  involvement  plan  and 
compliance  with  the  Massachusetts  Environmental  Policy  Act 
(MEPA)  relative  to  publishing  a  notice  in  the  Environmental 
Monitor. 
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Waiver  of  Approvals 

Once  a  site  is  "listed",  classified  and  determined  to  be  a 
non-priority  site,  a  waiver  of  approvals  may  be  applied  for. 
Unless  they  have  already  been  submitted,  the  Preliminary 
Assessment  form  and  the  Phase  I  report  must  be  sent  to  the  DEP 
office  in  Boston  along  with  a  Waiver  Application  Form.   A  $1200 
fee  for  processing  of  the  waiver  application  is  required.   The 
waiver  allows  study  and  clean  up  of  a  site  to  proceed  without 
DEP  review  and  approval  of  reports,  etc.  during  the  remainder 
of  the  MCP  process.   Eliminating  the  need  for  interaction  with 
DEP  can  substantially  accelerate  the  MCP  compliance  process. 
However,  a  recipient  of  a  waiver  must  still  follow  the  MCP  and 
submit  all  of  the  required  reports,  apply  for  permits  and 
conduct  public  involvement  activities  stipulated  by  the  MCP. 
Through  the  process  of  random  audits  of  documents  submitted  for 
"waivered"  sites  the  DEP  may  review  all  reports  submitted  and 
remedial  actions  taken  for  a  particular  site.   However,  the 
owner  of  a  "waivered  site"  should  understand  that  site  study 
and  clean  up  without  DEP  oversight  proceeds  "at  risk"  to  the 
extent  that  no  form  of  final  review  or  approval  is  available 
from  DEP.   In  addition  the  owner  should  understand  that  the 
response  action   activities  are  subject  to  DEP  audit  at  any 
time.   During  such  an  audit  deficiencies  mav  be  noted  bv  DEP  in 
the  reports  submitted  or  response  actions  taken,  and  further 
reguirements  for  study  or  site  clean  up  mav  be  imposed  on  the 
owner. 


Phase  II  -  Comprehensive  Site  Assessment 

The  purpose  of  a  Phase  II  Study  is  to  fully  investigate  the 
site  in  order  to  define  the  source,  extent  and  characteristics 
of  on-site  contamination.   The  Phase  II  study  supplements 
information  compiled  during  Phase  I.   Preparation  of  a  Work 
Plan  for  this  phase  is  required,  including  a  Schedule,  a 
Sampling  Plan  and  a  Health  and  Safety  Plan.   A  Risk  Assessment 
is  also  required  in  Phase  II  to  characterize  the  risk  of  harm 
to  health,  safety,  public  welfare  and  the  environment.   The 
chief  municipal  officer  and  public  health  officials  must  be 
notified  of  the  Phase  II  study  results  and  made  aware  of  how  to 
obtain  a  copy  of  this  Phase  II  report.   For  a  Public 
Involvement  Priority  site  (PIP  site)  the  Public  Involvement 
Plan  must  be  followed.   For  a  waivered  site,  DEP  review  and 
approval  of  the  Phase  II  work  plan  and  report  would  not  be 
required;  however  these  documents  would  have  to  be  submitted  to 
DEP  upon  completion. 
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Phase  III  -  Remedial  Action  Alternative  Screening  and  Selection 

Phase  III  includes  the  following  activities: 

o    Identification  of  remedial  response  alternatives;  (i.e. 
different  techniques  for  cleaning  up  the  site) . 

o    Evaluation  of  remedial  response  alternatives;  (i.e. 
consideration  of  various  options  for  site  clean  up 
including  both  temporary  and  permanent  solutions) . 

o    Preparation  of  a  Final  Remedial  Response  Plan.  (FRRP) 

The  objective  of  Phase  III  work  is  to  select  the  remedial 
response  alternative  which  is  most  appropriate  for  a  particular 
site.   Public  involvement  activities  during  this  phase  are  the 
same  as  during  Phase  II.   Additional  public  involvement 
associated  with  MEPA  may  be  required  due  to  a  need  for  a  permit 
or  if  estimated  remediation  costs  are  in  excess  of  $1  million. 


The  DEP  will  either  approve  or  reject  the  proposed  FRRP  based 
on  information  provided  in  the  Phase  III  report.   If  a  waiver 
has  been  approved  for  a  site,  DEP  review  and  approval  of  these 
documents  would  not  occur  prior  to  implementation. 

Phase  IV  -  Implementation  of  Approved  Remedial  Response 
Alternative 

During  Phase  IV;  design,  construction  and  implementation  of  the 
remedial  response  alternative  selected  and  developed  during 
Phase  III  are  carried  out  as  part  of  the  Remedial  Response 
Implementation  Plan  (RRIP) .   Permits  required  to  implement  the 
FRRP  are  obtained.   Local  officials  and  the  community  are 
advised  of  the  RRIP  in  the  case  of  non-priority  sites.   For 
priority  sites  the  public  involvement  plan  is  followed  and  for 
some  sites  MEPA  compliance  is  required.   Once  the  response 
actions  have  been  completed,  a  final  inspection  report  is 
submitted  to  the  DEP.   The  report  describes  clean  up  activities 
such  that  DEP  can  determine  if  the  work  was  completed  in 
compliance  with  the  RRIP.   For  sites  without  waivers  DEP 
approval  of  the  final  inspection  report  is  provided  at  the  end 
of  Phase  IV. 
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Phase  V  -  Post-Closure  Monitoring 

Phase  V  activities  have  not  been  fully  addressed  by  the  MCP  to 
date.   This  phase  of  work  relates  to  operation  and  maintenance 
of  the  implemented  remediation  system  including  periodic 
monitoring  of  site  conditions  to  evaluate  effectiveness  of  the 
response  action. 

For  a  site  where  a  waiver  of  DEP  approvals  has  not  been 
granted,  agency  approval  is  required  for  the  Phase  II  work 
scope  and  reports  or  plans  associated  with  each  phase  of  work 
after  Phase  I.   If  a  waiver  of  approvals  is  obtained,  the 
phases  of  work  outlined  in  the  MCP  may  proceed  without  DEP 
reviews  and  approvals.   However,  "waivered"  sites  do  not 
receive  final  approval  from  DEP.   For  such  sites,  the  DEP  will 
only  acknowledge  receipt  from  the  applicant  of  the  required  MCP 
documents  and  the  decision  concerning  which  approach  to  use 
with  respect  to  the  MCP  will  depend  on  the  specific 
characteristics  of  a  particular  site.   Adoption  of  a  strategy 
for  regulatory  interaction  should  occur  with  the  full  knowledge 
and  concurrence  of  all  parties  including  the 
owner/buyer/developer,  their  attorneys  and  consultants. 


17  October  1989 
3057s 


-5- 


MASSACHUSETTS  CONTINGENCY  PLAN  PROCESS 


idenirticaiion 
o<  Oil  or  Hazardous  MaienaJ  release 


Pretiminary  assessment 


Limrted  site  investigation 


H 

NON-WAIV 

ER  ROUTE 

WAIVER  ROUTE 
I 

s 

DEP  conducted  site  classilication 
Pnonty/non-pnoritv  site 

ADDlicani  ccnoucied  site  classiticaiion 

-onDrionlvsile 

waiver  application  submitted 

E 

1 

DEP  review 

^ 

Site  granted  waiver 

No 

Yes 

P 

Prepare  and  sutjmit  worv  tfan 

Prepare  work  plan  and 
execute  comprenensr^e  site  assessment 

H 

1 
DEP  review  and  approval 

A 

S 

E 

Execute  comprehensive 
site  assessment 

- 

\ 

\ 

DEP  review  and  approval  of  report 


Submit  wortc  plan  and  report  to  DEP 


P 
H 
A 
S 

E 
III 


Complete  study  of  response  action  alternatives 
Prepare  FRRP 


DEP  appfoval 


Complete  stuOy  ol  response  action  alternatives 
Prepare  FRRP 


Submit  l=nRP  to  DEP 


P 
H 

A 
S 

E 

IV 


Develop  RRIP 

\ 

DEP  approval 

i 


Implement  dean-up 


Complale  final  inspection  report 


Rnal  DEP  approval 


Develop  RRIP 


T 


Submit  RRIP  to  DEP 


Implement  dean-up 


Complete  final  Inspection  report 


Submit  completed  report  and  certification  of 
respons*  action  to  OEP 


No  DEP  review,  approval  or  certification 
(public  involvemant  activities  take  place  during  all  phases! 


DEP  '  Depoftmen  of  Environmental  Protection 

FRRP  -  Hnal  Remedial  Response  Plan 

MOP '  Massachusetts  ContlngerKy  Plan 

RRIP  ■  Ramadial  Response  Implementation  Plan 


Hiler     ac     Aldrtck.     Inc. 


APPENDIX  C 
Test  Pit  Reports 


X^^^k    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.      TPl 
FILE  NO.  1QQQ3-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      ROSTON.     MA.cj.qArHUSETTS 
ri  IFMT  F.R-     HARRT.q     FNHTNKKR  T  Nfi 


CONTRACTOR  USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  ll.qFn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  20 


EXPLORATION  RATE  2  8  NOV  88 
B.  Miller 
T.    Coffin 


H&A  REP 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


Grass  mat  and  brown  sandy  SILT 
v.   (Topsoil) 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.2 


-  3  - 


Light  gray  to  tan  medium  SAND,  inter- 
mixed with  brick,  wood,  coal,  fine  to 
coarse  gravel,  asphalt 

-FILL- 


h4.4 
..5 


-  6  - 


Coal,  wood  fragments 

-FILL- 


Light  gray  medium  SAND,  intermixed 
with  brick  fragments,  wood,  coal, 
fine  to  coarse  gravel 
-FILL- 


-  9- 


12--12.0 


Tan/gray  gravelly  medium  SAND,  fre- 
quent cobbles,  and  rock  fragments 
-FILL- 


SI 


14.0- 
14.5 


Distinctive  gas/ 
petroleum  odor 

Sheen  on  water 


-15- 


Bottom  of  Exploration  at  14.5  ft. 


HNU    Data 


Background 
SI 


1 . 5    ppm 
50    ppm 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


28    NOV    88 


TIME* 
(hours) 


J^Jl. 


DEPTH 
(feet) 


LENGTH  _23_pEET  WIDTH  _3_l4  FEE T 


DEPTH    14.5    ft. 


14. Q 


BOULDERS 


8'   TO  18"  DIAMETER 
OVER  18'  DIAMETER 


♦AFTER  COMPLETED 


(number) 


VOLUME 
VOLUME 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


14.0  ft. 


/j^^jL    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.   TPIA 
FILE  NO.  1QQQ3-41 


PROJECT       PARCEL    18 


LOCATION 


See    Plan 


LOCATION      Rn.STnN.     MASSACHUSETTS 

CLIENT  F.R-     HARRIS     KNnTNEFRTNC 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  llSPn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION      "^^Q 


EXPLORATION  DATF      28    NOV 

B.    Miller 
H&A  REP  T.    Coffin 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.2 


,  Grass  Mat  and  brown  sandy  SILT 
\ (Topsoil) 


3  --  3.0  --  — 


Tan/brown  medium  sand,  little  fine 
gravel 

-FILL-  

Gray  and  black  intermixed  with  ash, 
brick,  wood,  metal,  coal  and  oyster 
shells 

-FILL- 


Metal  pipe  encoun- 
tered @  3.0  ft. 
Excavated  along 
length  of  pipe. 


-  6  --  6.0  -- 


Tan  medium  to  fine  SAND,  little  silt 
-FILL- 


-  9- 


Bottom  of  Exploration  at  11.0  ft. 


-12- 


-15- 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


28    NOV    88 


TIME* 
(hours) 


i^5_ 


DEPTH 
(feet) 


LENGTH  2i_  FEET  winTH       20    ffET 


BOULDERS 


8'  TO  18*  DIAMETER 
OVER  18*  DIAMETER 


-  VOLUME 

-  VOLUME 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


DFPTH     11.0    ft. 

JAR  SAMPLES : 

BAG  SAMPLES : 

WATER  LEVEL  : 


/jf     Jk     Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TP2 

FILE  NO.  1QQ03-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      Rn.STnN.     MAS.SACHIISETTS 
CLIENT  F.R,     HARRTC;     KNr,TNKRRTNG 


ELEVATION       +21 


CONTRACTOR   ncsFn     CROSSROADS    CONSTRUCTION 
EQUIPMENT  llSFn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  HATE 28    t^OV    88 
B.    Miller 


H&A   REP 


T.     Coffin 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.2 


K 


Grass  Mat  and  brown  sandy  SILT 
(  Topsoil ) 


82 


-  3  - 


2.0- 
5.0 


Gray/brown  medium  SAND,  some  fine 
gravel  intermixed  with  brick,  wood, 
metal,  glass,  and  copper  piping 
-FILL- 


-  6- 


Fuel  oil  tank  (§  5.2' 
with  visible  product 
inside 


-  9- 


-12- 


-13.0 


Tan  medium  to  coarse  SAND,  little 
fine  gravel 

-FILL- 


HNU  Data  (lab) 
Background  -  1.0  ppm 

51  -Negative  reading 

52  -Negative  reading 


-15- 


81 


16.0- 
17.0 


-li 


Bottom  of  Exploration  at  17.0  ft. 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


20    NOV    88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


I  FNfiTH    23       cpFT  WIDTH  _Ll1  FEET 


DEPTH . 


17.0    ft. 


16.5 


BOULDERS 


8*   TO  18'  DIAMETER 
OVER  18"   DIAMETER 


♦AFTER  COMPLETED 


(number) 


VOLUME 


VOLUME 


(cu  ft) 


JAR  SAMPLES  —L 
BAG  SAMPLES  _^. 


WATER  LEVEL      1^-5    ft. 


yy^k     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TP3 

FILE  NO.  1QQQ3-41 


PROJECT       PARCEL    18 


LOCATION 


See   Plan 


LOCATION      Rn-STON.     MA.SSArHTIRKTT.S 

CLIENT  F.R.     HARRT.q    F.NGTNEERING 


+  20 


CONTRACTOR  ngcn  CROSSROADS  CONSTRUCTION 

EQUIPMENT  NSFn    MITSUBISHI  EXCAVATOR  MS  180 


ELEVATION 


EXPLORATION  DATE   _2 8    NOV 
B.    Miiier 

H&A  RFP  T.    Coffin 


PCALEl 

IN 

FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.2 


^: 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Gray  medium  to  coarse  SAND,  with  some 
fine  gravel,  intermixed  with  fragments 
of  brick,  wood,  and  metal 
-FILL- 


SI 


5.0 


-  6- 


7.0 
■8.0 


Red/tan  intermixed  BRICK  and  concrete 
-FILL- 


-  9- 


Tan  fine  to  coarse  SAND,  some  silt 
and  gravel,  few  boulders 
-FILL- 


-12- 


-15 


82 


15.0- 
16.0 


Bottom  of  Exploration  at  16.0  ft. 


HNU  Data  (lab) 
Background  =  1.2  ppm 
Si-Negative  reading 
S2-Negative  reading 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


28    NOV    8£    0.75 


TIME* 
(hours) 


DEPTH 
(feet) 


LENGTH  _23__pEET  WIDTH     3.5   feeT 


DEPTH . 


16.0    ft. 


BOULDERS 


8"   TO  18*   DIAMETER 
OVER   18"  DIAMETER 


-  VOLUME , 


iL 


AFTER  COMPLETED 


2     -  VOLUME  0.5  cv 
(number)  (cu  ft) 


JAR  SAMPLES  -2_ 
BAG  SAMPLES  — 
WATER  LEVEL  — 


XK^JL    Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.   TP4 

FILE  NO.  10003-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      RnSTON.     MASSACHtlSETTS 
rilFMT  FR.      HARRIS     RNHTNEERINC 


ELEVATION       +^2 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT   ii<;Fn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  HATF  28    NOV    88 

B.    Miller 
H&A  RFPT.    Cof£in 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.2. 


I 


-  3 


-  6- 


-  8.0 
_  8.5 


-  9- 


-12- 


-13.0 


Brown  sandy  SILT,  grass  mat 
(Topsoil ) 


Brown-tan  medium  SAND  intermixed  with 
brick,  concrete,  metals,  and  glass 

-FILL- 


Concrete  slab 


Stove  or  oven  in 
fill  at  7.0 


Brown  silty  SAND  intermixed  with 
trace  fine  to  coarse  gravel,  brick 
fragments 

-FILL- 


-15- 


-18- 


•16.0 


Si 


17.0 
17.5 


WATER  LEVEL 


DATE 


28  NOV  88 


TIME* 
(hours) 


0.6 


DEPTH 
(feet) 


17.5 


♦AFTER  COMPLETED 


Dark  gray  gravelly  coarse  SAND,  some 
silt,  trace  rock  fragments 

-FILL- 


Tan  silty  fine  to  coarse  SAND,  little 
fine  to  coarse  gravel 


Bottom  of  Exploration  at  17.5  ft. 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


LENGTH  _27_  FEET  WIDTH  _22_  FEET 


BOULDERS 


8"   TO  18"  DIAMETER 
OVER   18"   DIAMETER 


(number) 


VOLUME 
VOLUME 


18 


(cu  ft) 


HNU  Data  (Lab) 
Background:  1.2  ppm 
SI:         13    ppm 


Brown  film 

on  water  surface 

(<0.1    in. ) 


SUMMARY 


DEPTH. 


17.5    ft, 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


17.5    ft. 


X^^IJk    Haley  &  Aldrlch.  Inc. 

TEST  PIT  REPORT 

TES 
FILE 

T    PIT   NO.  TP5 

-   NO.            10003-41 

PRO. 
LOC/ 
CLIE 
CON! 
EQUI 

IPPT        PARCEL    18 

LOCATION         See    Plan 

kTiniM       ROSTON.     MASSACHUSETTS 

MT              F.R.      HARRIS     ENflTNEERTNG 

ELE 
EXF 
H& 

V  ATI  ON       +22 

PR/vr-rnR  iiSPn     CROSSROADS    CONSTRUCTION 
PMPMT  ilciFn         MITSUBISHI    EXCAVATOR    MS    180 

1  ORATION  DATE  29    NOV    83 

B.     Miller 
A  REP    R-    Wilhelm 

3CALE 

IN 
FEET 

STRATA 
CHANGE 

SAMPLE 
NUMBER 

SAMPLE 
DEPTH 
RANGE 

DESCRIPTION  OF  MATERIALS 

REMARKS 

-09 

I  Brown    sandy    SILT,    grass    mat 

\                                     (Topsoil) 

Tan/light    brown    fine    to    coarse    SAND, 

some    gravel,    little    silt    intermixed 

-  3  - 

with    fragments    and    pieces    of    brick 

and   concrete 

73.8   - 

\                                          -FILL- 

-4.8  - 

Black/white    SAND,    little    ash 
\                                         -FILL- 

Brown   gravelly    coarse    SAND,    little 

-  6- 

cobble    intermixed   with    fragments    of 
porcelain,    metal,    wood,    and    glass 

-FILL- 

-  9- 

-12- 

-15- 

15.5  - 

SI 

16.0 
16.5 

T 
s 

Very    slight 
petroleum   odor 

an    gravelly    fine    to    coarse    SAND, 
ome    silt,    little    cobbles 

-FILL- 

HNU    Data 

_18_ 

Bottom   of    Exploration    at    16.5    ft. 

Background:    0.4    ppm 
Si:                      26         ppm 

CO 

WATER  LEVEL 

APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 

SUMMARY 

DATE 

TIME* 
(hours) 

DEPTH 
(feet) 

1  FNGTH        32      FPFT             WIRTH         ^        FFET 



nPPTH                   16.5    ft. 

o 

JAR  SAMPLES      ■'• 
BAG  SAMPLES 

> 

29    NOV    8S 

0.5 

16.0 

BOULDERS 

8- 

rn   1«'    piAMPTPR                            -  VOIIIMF 

ft) 

/FR    1fl-    PIAMPTPR             ~               -VOIIIMF 

WATER  LEVEL  ^^'^    ^^- 

t 

*AF 

TER  CO 

MPLETE 

D 

(number)                         (cu 

A^X 


Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


PCALg 

IN 

FEET 


PROJECT  _ 

PARCEL    18 

LOCATION 

RnSTON.     MASSACHnSKTTS 

CI  IFNT 

F.R.     HARRT.c;     F.Nr,TNF.RRTNr, 

CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 
EQUIPMENT  llSPn         MITSUBISHI    EXCAVATOR    MS    180 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


TEST  PIT  NO.  TP6 

FILE  NO.  1QQQ3-41 


LOCATION 


See    Plan 


ELEVATION       "^^l 


EXPLORATION  DATE 2    DEC 

B.    Miller 
H&A  REP    B.    Kickham 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.8 
.1.5 


^; 


ASPHALT  pavement 


-  3  - 


-  6- 


Gray  silty  SAND  subgrade 
-FILL- 


Gray  silty  fine  to  coarse  SAND,  some 
fine  to  coarse  gravel,  very  few 
cobbles,  brick  and  metal  fragments 

-FILL- 


Distinct  petroleum 
odor 


-  9- 


-12 


^_12.0 


SI 


13.0 
16.0 


Gray  sandy  SILT,  some  fine  to  coarse 
gravel 


-15- 


Bottom   of    Exploration   at    16.0    ft, 


Very    strong 
petroleum   odor 

Product    film   on   GW 
surface 

HNU    Data    (Lab) 
Background:    1.4    ppm 
SI:  150         ppm 


18- 


co 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


2    DEC    88 


TIME* 
(hours) 


0.2 


DEPTH 
(feet) 


lENGTH    12.5  pppT 


WIDTH     ^-5    FEET 


DEPTH , 


16.0    ft. 


15.5 


BOULDERS 


8"   TO  18"  DIAMETER 
OVER   18"   DIAMETER 


♦AFTER  COMPLETED 


(number) 


VOLUME 


VOLUME 


JAR  SAMPLES  -A. 
BAG  SAMPLES  —L. 


10 


(cu  ft) 


WATER  LEVEL 


15.5    ft. 


/jT     Jl     Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST   PIT   NO.  TP7 

FILE   NO.  10003-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION       Rn.qTON.     MA.SSACHtl.SETTS 

CLIENT  F.R-     HARRT.';     FNr^TNF.FlR  T  NG 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 
EQUIPMENT   iiSFn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION     ♦ig    to    24 


EXPLORATION  DATE  30    NOV 

B.    Miller 
H&A  REP B VJi  1hp1m 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.5 


Grass  mat  and  brown  sandy  SILT 
I  (Topsoil) 


-2.5 


-  3  - 


Gray  sandy  SILT,  little  fine  to 
coarse  gravel  intermixed  with  rock 
fragments  and  pieces 
-FILL- 


-  6- 


Tan-brown  silty  SAND,  little  to  trace 
fine  to  coarse  gravel  and  cobbles 
intermixed  with  piping  and  fragments 
of  brick,  concrete,  metal,  wood,  and 
ceramic 

-FILL- 


Pipes  at  3.0  ft. 


-  9- 


—10.0 


-12- 


Gray  silty  SAND,  some  fine  to  coarse 
gravel,  few  cobbles 

-FILL- 


SI 


14.0 
16.0 


Gray  discolored 
horizon  and  strong 
gasoline  odor 


HNU  Data 

Background:  1.4  ppm 
Soil  pile:350  ppm 
SI:        180    ppm 


-15- 


Bottom  of  Exploration  at  16.0  ft. 


-  18- 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


30    NOV    88 


TIME* 
(hours) 


0.2 


DEPTH 
(feet) 


LENGTH 


48 


.FEET 


WIDTH 


FEET 


DEPTH. 


16.0    ft. 


16.0 


BOULDERS 


8"   TO  18"   DIAMETER 
OVER  18"  DIAMETER 


10 


-  VOLUME 

-  VOLUME 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


16.0    ft, 


X^^^L    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TP8 

FILE  NO.  lQOO'^-41 


PROJECT       PARCEL    18 


LOCATION 


See    Plan 


LOCATION       BOSTON  ■     iMARSArHnSKTT.q 

CLIENT F     R.      HARRT.q     RNOTNF.F.RTNC^ 


ELEVATION 


+  22 


CONTRACTOR   nqfo     CROSSROADS    CONSTRUCTION 
EQUIPMENT  llRPn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  DATE 2 9    NOV    88 

B.    Miller 
H&A  REPR.    Wilhelm 


PCALE] 

IN 
FEET 


nrr 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


\ 


Grass  Mat  on  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Brown-white  silty  SAND,  some  pieces, 
blocks  of  brick,  concrete,  metal, 
wood,  porcelain,  glass 

-FILL- 


-  6- 


Old  foundation  at 
6  to  8  ft. 


-  9- 


-10.0 


-12- 


-12.0 


^ 


Brown  fine  sandy  SILT,  little  to  some 
clay,  fine  to  coarse  gravel 

-FILL- 


Brown  medium  to  coarse  SAND,  little 
fine  to  coarse  gravel 

-FILL- 


HNU  Data 

Background: 

SI: 


0. 
6. 


ppm 
ppm 


-15- 


Sl 


15.5 
16.5 


\ 


Brown  silty  medium  to  coarse  SAND, 
little  fine  to  coarse  gravel 

-FILL- 


Water  entering  pit 
rapidly,  sheen  on 
surface 


-la- 


Bottom  of  Exploration  at  16.5  ft. 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


29    NOV    88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


LENGTH  _32_  FEET  wiHTH     3.5    fffT 


DEPTH . 


16.5    ft. 


15.5 


BOULDERS 


8"  TO  18*  DIAMETER 
OVER  18'  DIAMETER 


10 


♦AFTER  COMPLETED 


(number) 


VOLUME , 


10 


VOLUME 


(cu  ft) 


JAR  SAMPLES L 

BAG  SAMPLES — 


WATER  LEVEL 


15.5    ft. 


X^=^k    Haley  &  Aldrich.  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TP'J 

FILE  NO.  ICC. 3-41 


PROJECT       PARCEL    18 


LOCATION         See    Plan 


LOCATION      Rn.qTON.     MA.S.qACHIl.SETTS 
CLIENT  FR.      HARRTS     RNHTNERRTNG 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  llJ^FD         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION      "^^O 


EXPLORATION  DATE29    NOV    88 

B.    Miller 
H&A   RFP    R-    Wilhelm 


BCALEl 

IN 

FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


.0.5 


\ 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Mottled  tan-brown  SAND,  little  fine 
to  coarse  gravel  intermixed  with 
brick  fragments,  granite  blocks, 
concrete,  metal,  and  wood 

-FILL- 


-  6- 


-6.0 


Collapsed  brick  wall  from  6  to  8  ft, 
-FILL- 


-8.0. 


-  9- 


Tan  fine  to  medium  SAND 
-FILL- 


-12- 


HNU  Data 

Background:  0.3  ppm 
SI:        140    ppm 


SI 


-15- 


14.0 


16.0 


Gray  discolored  zone 


Sheen  on  water 
surface 


Bottom  of  Exploration  at  16.5  ft. 


-18- 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


29    NOV    88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


LENGTH 


18 


.FEET 


WIDTH, 


FEET 


DEPTH . 


16.5    ft. 


16 


BOULDERS 


8*  TO  18*  DIAMETER 
OVER  18"  DIAMETER 


-  VOLUME 


-  VOLUME 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


JAR  SAMPLES  -J^ 
BAG  SAMPLES  —1. 


WATER  LEVEL 


16.0  ft. 


/jf     Ik     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TPIO 
FILE  NO.  10003-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION       BOSTON.     MA.q.qACHtl.SETTS 

CLIENT  F.R,     HARRIS     F.NnTNF.F.RTNG 


CONTRACTOR  USED     CPQSSRQADS    CONSTRUCTION 

EQUIPMENT  llSFD         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  19 


EXPLORATION  DATE  30    NOV 

B.    Miller 
H&A  REP     R-    Wilhelm 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


072 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3 


Brown  silty  fine  to  coarse  SAND,  some 
gravel  intermixed  with  brick  pieces, 
concrete  blocks,  cobblestones,  metal, 
wire,  wood,  asphalt,  and  ceramic 
drain  lines 

-FILL- 


Concrete  wall  on 
north  side  of  pit 
from  1.0  to  10.5  ft, 


-  6- 


-  9- 


-10.5 


-12- 


Tan/light  brown  silty  SAND  to  fine 
sandy  SILT,  little  medium  to  coarse 
sand  and  fine  gravel 

-FILL- 


HNU  Data 

Background; 

SI: 


1 . 2  ppm 
1 . 2  ppm 


SI 


-15- 


14.0 
16.0 


Bottom  of  Exploration  at  16.0  ft. 


-  18- 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


oo 


DATE 


30    NOV    88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


LENGTH 


22 


FEET 


WIDTH, 


10 


FEET 


DEPTH. 


16.0    ft. 


15.5 


BOULDERS 


8'  TO  18"  DIAMETER 
OVER   18'   DIAMETER 


10 


♦AFTER  COMPLETED 


(number) 


VOLUME 
VOLUME 


AD- 


15 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


15.5    ft. 


/jf^^k     Haley  &  Aldrlch,  Inc. 


TEST   PIT   REPORT 


TEST  PIT  NO.  TPll 
FILE  NO.  IQQQ3-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      Rn.qTON.     MA.q.SACHIlSETTS 

CLIENT  F.R.     HARRT.q     RNnTNKF.RINfl 


ELEVATION 


+  19 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT   ii<;Fn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  DATE  30    NOV 

B.    MiITer 
H&A  RFP    R-    Wilhelm 


PCALEl 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.3 


-2.0 


V 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Gray  SILT,  little  sand  and  gravel 

, -FILL-  

Black/gray/rust  ASPHALT  and  concrete" 
blocks 


Concrete  and  brick 
foundation 


-3.1 


-  6 


-6.0 


Tan-brown  silty  SAND,  some  fine  to 
coarse  gravel,  few  cobbles  intermixed 
with  wood,  brick  pieces,  metal  piping 

-FILL- 


Rust-brown  fine  to  coarse  SAND,  little 
to  trace  silt  and  fine  gravel 

-FILL- 


-  9- 


-12- 


-15- 


-18" 


17.0 


SI 


15.0 


17.0 


WATER  LEVEL 


DATE 


30  NOV  88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


16.0 


♦AFTER  COMPLETED 


Gray  fine  to  medium  sandy  SILT,  few 
peat  fibers 


Bottom  of  Exploration  at  17.5  ft. 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


LENGTH 


20 


FEET 


WIDTH, 


FEET 


BOULDERS 


8'   TO  18"   DIAMETER 
OVER  18"  DIAMETER 


TTT 


-  VOLUME 

-  VOLUME 


10 


(number) 


(cu  ft) 


HNU   Data 

Background:    1.2    ppm 
SI:  63         ppm 


Water    filling    pit 
rapidly 


SUMMARY 


DEPTH . 


17.5    ft. 


JAR  SAMPLES ± 

BAG  SAMPLES  — I 

WATER  LEVEL    ^^-Q    f^' 


A^A 


Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  N0.TP12 

FILE  NO.  10003-41 


PROJECT       PARCEL    18 


LOCATION 


See    Plan 


LOCATION       RDSTON.     MAR.qACHII.qETTfi 

CLIENT F.R-     HARRT.S    FNGINRFR  TNG 


ELEVATION        +24 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 
EQUIPMENT  ll.qpn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  DATE    30    NOV 

B.    Miller 
H&A  REP    R-    Wilhelm 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.3 


Grass  Mat  and  brown  sandy  SILT 
i  (Topsoil) 


-  3  - 


Mottled  gray-brown  gravelly  SAND 
intermixed  with  brick  pieces,  concrete 
pieces,  and  wood 

-FILL- 


'S.5 


-  6- 


Tan  silty  fine  to  medium  SAND,  little 
to  trace  fine  gravel,  concrete  pieces, 
and  granite  blocks 

-FILL- 


Concrete  blocks. and 
granite  blocks,  seem 
to  be  in  a  pile 


-  9- 


■12- 


Lead  and  copper 
pipes 


HNU  Data 
Background:  0.1 
SI:        140 
Soil  Pile:225 


ppm 
ppm 
ppm 


-15- 


15.0 


SI 


16.0 
18.0 


Gray  silty  SAND,  little  fine  to  coarse 
gravel  and  silt  lenses 


Gray-black  discolor- 
ation and  petroleum 
odor 


-18- 


Bottom  of  Exploration  at  18.5  ft. 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


30    NOV    88 


TIME* 
(hours) 


1.0 


DEPTH 
(feet) 


LENGTH  _ZS_  FEET 


WIDTH     11      FEET 


DEPTH . 


18.5    ft. 


BOULDERS 


8"   TO  18*  DIAMETER 
OVER  18"  DIAMETER 


15 


♦AFTER  COMPLETED 


(number) 


VOLUME 
VOLUME 


12 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


/jT     y^     Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  TP13 
FILE  NO.  10003-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION       Rn.qTON.     MA.q.qACHILSETT.S 

CLIENT  F.R-     HARRT.S    RNGINEERING 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  ll.c;Fn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  21 


EXPLORATION  DATF  1    DEC 

B.    Miller 
H&A  REP  B.    Kickham 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-  3  - 


0.3 


-  3.0 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil ) 


Gray  silty  SAND,  trace  coarse  to  fine 

gravel 

-FILL-  


Brown-gray  CONCRETE  and  BRICK  blocks, 
some  sand,  little  gravel,  few 
cobbles 

-FILL- 


-  6  - 


-  9- 


11.5 


-12- 


Brown-gray  silty  SAND,  some  fine  to 
coarse  gravel 

-FILL- 


-15- 


Sl 


15.0 
17.0 


-18- 


Gray  sandy  GRAVEL,  some  silt 
-FILL- 


Bottom  of  Exploration  at  17.5  ft. 


HNU  Data 

Background:  1.2  ppm 
SI:        195    ppm 


Distinct  petroleum 
odor 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


1    DEC    8^ 


TIME* 
(hours) 


0.25 


DEPTH 
(feet) 


I  FNGTH       18       PPFT  WIRTH        10     FFFT 


DEPTH . 


17.5    ft. 


17.0 


BOULDERS 


8"   TO  18'  DIAMETER 
OVER   18"   DIAMETER 


10 


-  VOLUME , 

-  VOLUME 


TT 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


17.0    ft. 


XP^Jk     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT   NO.  TP14 
FILE  NO.  1QQQ3-41 


PROJECT       PARCEL    18 


LOCATION 


See    Plan 


LOCATION      RnSTON.     MA.q.SACHUSETTS 


CLIENT. 


F.R.      HARRT.q     F.NnTNFKRTNG 


CONTRACTOR  M«;Fn     CROSSROADS    CONSTRUCTION 

EQUIPMENT  llSFD         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  21 


EXPLORATION  DATE     J-    DEC    BE 

B.    Miller 
H&A  REP  B.    Kickham 


PCALEl 
IN 

FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.2 


Grass  Mat  and  brown  sandy  SILT 
(Topsoil) 


-  3  - 


Tan-brown  medium  to  coarse  SAND, 
little  silt  and  gravel  intermixed 
with  brick  and  wood  fragments 

-FILL- 


Encountered  roadway 
and  electrical 
manhole 


-  6- 


Bottom  of  Exploration  at  6.0  ft, 
Moved  10  ft.  east 


-  9- 


-12- 


-15- 


-18- 


co 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


TIME* 
(hours) 


DEPTH 
(feet) 


LENGTH 


15 


.FEET 


WIDTH 


FEET 


DEPTH . 


6.0    ft. 


BOULDERS 


8"   TO  18'  DIAMETER 
OVER  18'  DIAMETER 


♦AFTER  COMPLETED 


(number) 


-  VOLUME . 

-  VOLUME 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


r 


/jf     IS     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.    TP14A 
FILE  NO.  1QQQ3-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      Rn-^TON.     MA.SSACHtl.SETTS 

n  fPMT  F    R.     HARRIS    KNGTNF.ERTNG 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT   iiSFn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  21 


EXPLORATION  DATE   J-    D^C    88 


B.     Mille 
H&A   REP    B.     Kir-I^R 


r 
am. 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.2' 


V 


Grass  mat  and  brov;n  sandy  SILT 
(Topsoil ) 


-  3  - 


Gray/tan  silty  SAND,  some  gravel 
intermixed  with  brick  fragments 
and  stone  curbing 
-FILL- 


-4.5 


-  6  - 


Brown  silty  SAND,  little  gravel  inter- 
mixed with  concrete  blocks,  brick 
fragments,  wood,  and  rubber  fragments 
-FILL- 


Old  road/pavement  @ 
4.5  ft. 


-  9- 


-12- 


-14.0 


SI 


-15- 


14.0-1 
16.0 


Gray  sandy  GRAVEL,  little  silt 


-18- 


Bottom  of  Exploration  at  18.0  ft. 


HNU  Data 

Background  -  1.4  ppm 
SI  -  48  ppm 

Sample  Wet    1.4  ppm 
HNU  Sample    48  ppm 

Slight  sheen  on 
material 

Filling  slowly  with 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


1    DEC    88 


TIME* 
(hours) 


0.25 


DEPTH 
(feet) 


LENGTH  _22_  FEET 


WIDTH 


FEET 


DEPTH        18.0    ft. 


17.5 


BOULDERS 


8"  TO  18'  DIAMETER 
OVER  18"  DIAMETER 


10 


-  VOLUME       10 

-  VOLUME       50 


JAR  SAMPLES  -A. 
BAG  SAMPLES  —1. 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


WATER  LEVEL   l"7-5    ft. 


X^^JL    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.  _IPi^ 


Fll  F   NO. 

10003-41 

LOCATION 

See    :ian 

ELEVATION 

+  18 

FXP1  ORATION  DATE     30    NOV    88 

B.     Miller 
H&A  REP      R       wi  IV.olm 

PROJECT        PARCEL    18 


LOCATION      RnSTON.     MA.q.qACHn.SETT.S 

CLIENT  F.R.     HARRIS     KNHTNKKRTNG 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  ll.qFn         MITSUBISHI    EXCAVATOR    MS    180 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.2 


\ 


Grass  mat  and  brown  sandy  SILT 
(TOPSOIL) 


-  3  - 


Mottled  black/tan/rust  gravelly  SAND, 
some  silt,  intermixed  with  brick 
pieces,  cobblestones,  concrete  frag- 
ments, asphalt  blocks,  metal  and 
porcelain 

-FILL- 


-  6- 


-  9- 


Sl 


9.0- 
11.0 


Oily  gray/black 
residue  coating 
material. Seepage 
@  10.5  ft.  above 
peat  layer 


-12 


-15- 


Gray  clayey  SILT,  plant  fibers,  gravel 
and  little  sand 


Bottom  of  Exploration  at  14.0  ft. 


HNU   Data 

Background    =    5.0    ppm 
SI    =    50    ppm 


CO 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


30    NOV    8f     See    F 


TIME* 
(hours) 


DEPTH 
(feet) 


LENGTH  J.2_  FEET 


WIDTH  __2_  FEET 


DEPTH . 


14.0    ft. 


emark; 


BOULDERS 


8*  TO  18"  DIAMETER 
OVER   18'  DIAMETER 


-  VOLUME  , 

-  VOLUME 


JAR  SAMPLES  -A. 
BAG  SAMPLES  —^ 


30 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


WATER  iFVFiSee    Remark 


/|r     y^     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST   PIT   NO.  llli.!^___ 
FILE  NO.  1QQ03-41 


PROJECT        PARCEL    18 


LOCATION 


See   Plan 


LOCATION       RDSTON.     MASSACHUSETTS 

CLIENT  FR.     HARRTS    KNCTNEERING 


CONTRACTOR   ngcn     CROSSROADS    CONSTRUCTION 

EQUIPMENT   ll<;Fn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION        +20 


EXPLORATION  HATF    1    DEC    88 

3.    Miller 
H&A  REP     B.    Kickham 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


-  0.2 


-  3 


-  6- 


-  9- 


-12- 


-15- 


SAMPLE 
NUMBER 


4.0 
■4.5-1 


12.5 


I  SAMPLE 
DEPTH 
RANGE 


S2 


81 


7.0- 
9.0 


11.0- 
14.0 


DESCRIPTION  OF  MATERIALS 


Grass  mat  and  brown  sandy  SILT 
(TOPSOIL) 


Brown  silty  SAND,  trace  brick  pieces 
and  metal  fragments 
-FILL- 


Black  ASPHALT  &  CONCRETE  paving 
-FILL- 


Mottled  tan/white/black  silty  SAND 
intermixed  with  brick,  metal,  wood 
fragments  and  glass 

-FILL- 


REMARKS 


WATER  LEVEL 


DATE 


1    DEC    88 


TIME* 
(hours) 


0.25 


DEPTH 
(feet) 


15.5 


♦AFTER  COMPLETED 


Gray/brown/black  sandy  SILT  intermixed 
with  ceramic  pieces,  plant  fibers; 
black/gray  discoloration;  ceramic 
pieces  probably  from  overlying  strata 


Bottom  of  Exploration  at  15.5  ft. 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


I  FNGTH        30      FFFT 


WIDTH  za. 


FEET 


BOULDERS 


8'  TO  18'  DIAMETER 
OVER  18*  DIAMETER 


10  -  VOLUME     10 


-  VOLUME     10 


(number) 


(cu  ft) 


Tank   encountered    (a 
7.0    ft. 

Oil    stain    on   NW   wall 
@    about    11    ft. 

Apparent    fuel    oil 
contamination    in 
or    on    3ilt    horizon. 


HNU    Data 


Background 
SI 
32 


1.4  ppm 
60  ppm 
30  ppm 


SUMMARY 


DEPTH   15.5  ft. 

JAR  SAMPLES 2 

BAG  SAMPLES  _^ 

WATER  LEVEL   1  S  'i  f t 


A^X 


Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.    TP17 
FILE  NO.  1QQQ3-41 


PROJECT       PARCEL    18 


LOCATION 


See   Plan 


LOCATION      Rn.qTON.     MA.qSACHIl.SETTS 

CLIENT  F.R.     HARRIS    RNniNEERING 


+  27 


CONTRACTOR  USED  CROSSROADS  CONSTRUCTION 

EQUIPMENT  ilSFD    MITSUBISHI  EXCAVATOR  MS  180 


ELEVATION 

EXPLORATION  DATE  _L_DEC_8j 

B.    Miller 
H&A  RFP  B.     Kickham 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


0.5 


Grass  mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Brown/tan  silty  fine  SAND,  some  mediun 
to  coarse  sand  and  fine  to  coarse 
gravel,  trace  wood,  brick  fragments, 
metal  pieces,  concrete  fragments 
and  granite  curbing 

-FILL- 


6- 


HNU  Data 


Background    -    1.4    ppm 
SI    -    5    ppm 


-  9- 


-12- 


-15- 


Sl 


18.0- 
19.0 


'^  Bottom   of    Exploration   at    19.0    ft" 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


1    DEC    88 


TIME* 
(hours) 


0.5 


DEPTH 
(feet) 


LENGTH  22 FEET  winTH      12      ffET 


DEPTH . 


19.0    ft, 


BOULDERS 


8'   TO  18"   DIAMETER        in  -  VOLUME 

OVER  18"  DIAMETER  ^ -  VOLUME 


-ISX. 


♦AFTER  COMPLETED 


(number) 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


X^s^k    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


PROJECT        PARCEL    18 


LOCATION       BOSTON.     MASSACHtlSETTS 
CLIENT F.R.     HARRT.q     KNCTNEKR  TNG 


CONTRACTOR   ngpn     CROSSROADS    CONSTRUCTION 
EQUIPMENT  IISFH         MITSUBISHI    EXCAVATOR    MS    180 


TEST  PIT  NO.  TP18 
FILE  NO.  1000.1-41 


LOCATION 


See    Plan 


ELEVATION       +19 


EXPLORATION  DATE  ^    "^^    ^^ 

B.    Miller 
H&A   REP.B Kirkham 


3CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-  3  - 


0.2 


2.0 


4.0 


S2 


2.0- 
4.0 


-  6  - 


-  9- 


-12- 


SI 


S3 


-15- 


Grass  mat  and  brown  sandy  SILT 
(Topsoil ) 

White/red  CONCRETE  &  BRICK  fragments 
and  pieces,  little  sand 
-FILL- 

Brown  gravelly  medium  to  coarse  SAND, 
some  fine  sand  and  silt,  trace  brick 
pieces  and  fragments  intermixed  with 
concrete  fragments,  wood  and  metal 
-FILL- 


Slight  petroleum 
odor  during  excava- 
tions 


12.0- 
13.0 


13.0- 
14.0 


Bottom  of  Exploration  at  14.0  ft. 


HNU    Data 
Background-1 .  4-1 .  Vppir 

51  -    1.4    ppm 

52  -    1.7    ppm 


Slowly  filling  with 
water 


HNU  Data  (Lab) 


Background 

S3 


1 . 4    ppm 
7 . 0    ppm 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


2    DEC    88 


TIME* 
(hours) 


0.2 


DEPTH 
(feet) 


LENGTH  JlL_  FEET 


WIDTH 


5.5 


FEET 


DEPTH. 


14.0    ft. 


13.5 


BOULDERS 


8"   TO  18'  DIAMETER 
OVER  18'  DIAMETER 


•AFTER  COMPLETED 


(number) 


VOLUME 
VOLUME 


JAR  SAMPLES . 
BAG  SAMPLES 


0 


(cu  ft) 


WATER  LEVEL   13.5  ft. 


/jf     IS     Haley  &  Aldrich.  Inc. 


TEST  PIT  REPORT 


TEST  PIT  ^ 

JO. 

TP19 

Fll  E  NO. 

10003-41 

LOCATION 

See    Plan 

ELEVATION 

+  22 

EXR  ORATION  DATE     2    DEC    88 

B.    Miller 
H&A  REP     B.     Kickham 

PROJECT   PARCEL  18 


LOCATION   Rn.qTON,  MA.q.SACHIISETTS 
ri  IFMT      F.R,  HARRT.q  RNHTNEERTNG 


CONTRACTOR  ngpn  CROSSROADS  CONSTRUCTION 
EQUIPMENT  llSFn    MITSUBISHI  EXCAVATOR  MS  180 


SCALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


•0.2 


\ 


Grass  mat  and  brown  sandy  SILT 
(Topsoil ) 


-  3  - 


Brown  silty  fine  to  coarse  SAND,  some 
fine  to  coarse  gravel,  trace  brick 
fragments,  intermixed  with  metal  and 
concrete 

-FILL- 


-5.5-- 


-  6- 


White  CONCRETE  road  surface  or  cellar 
floor       -FILL- 


-  6.5 


Tan  silty  SAND,  little  fine  to  coarse 
gravel 

-FILL- 


-  9- 


Slight  petroleum 
odor  after  breaking 
through  concrete 


HNU  reading  off 
excavated  soil  pile: 
140  ppm 

HNU  Data 


Background-  1.2  ppm 
SI-  60  ppm 


-12- 


13.0 


SI 


13.5- 
15.5 


Gray  gravelly  SAND,  some  silt 
-FILL- 


-15- 


Bottom  of  Exploration  at  17.0  ft. 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


2    DEC    88 


TIME* 
(hours) 


0.25 


DEPTH 
(feet) 


I FNGTH     17         FFFT 


WIDTH 


FEET 


DEPTH, 


17.0    ft. 


BOULDERS 


8"   TO  18'   DIAMETER 
OVER  18*  DIAMETER 


0 


-  VOLUME  _2- 


0 


♦AFTER  COMPLETED 


(number) 


-  VOLUME  _2_ 


(cu  ft) 


JAR  SAMPLES . 
BAG  SAMPLES 
WATER  LEVEL 


_SJL 


/jf     IS     Haley  &  Aldrich,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.      TP20 
FILE  NO.  10003-41 


PROJECT 

PARCEL    18 

LOCATION 

BOSTON  r     MA.qSACHU.SETT.S 

CI  IFNT 

P    R.     HARRT.q    FNCTNEERTNG 

LOCATION 


See    Plan 


ELEVATION       +21 


CONTRACTOR   nqfr     CROSSROADS    CONSTRUCTION 

EQUIPMENT  i|c;Fn         MITSUBISHI    EXCAVATOR    MS    180 


EXPLORATION  OAjiJIj^^^DEC    83 
H&A  REP     B.    Kickham 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-0.3 


Grass  mat  and  brown  sandy  SILT 
\  (Topsoil) 


-  3  - 


Brown/tan  silty  SAND,  some  fine  to 
coarse  gravel  intermixed  with  wood 
fragments  and  metal  fragments 
-FILL- 


-  6- 


-6.5 


/ 


Red/white  BRICK  fragments,  little 
sand  intermixed  with  mortar,  concrete 
fragments,  wood,  asphalt  and  shingles 


Road  surface  on  west 
end  of  trench 


Chimney/cellar 
wall 


-  9- 


10.0 


Light  brown  fine  to  medium  SAND, 
little  silt,  coarse  sand  and  fine 
to  coarse  gravel 


-12- 


HNU  Data (lab) 
Background 
SI 


1 . 4  ppm 
4.6  ppm 


-15- 


Sl 


15.0- 
17.0 


Water  slowly  enterinc 
pit  (3  about  16.5  ft 


-IB- 


Bottom  of  Exploration  at  17.0  ft. 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


2    DEC    88 


TIME* 
(hours) 


0.25 


DEPTH 
(feet) 


LENGTH  _24_  FEET  WIDTH  _5 FEET 


DEPTH , 


17.0    ft. 


16.5 


BOULDERS 


8'   TO  18'  DIAMETER 
OVER  18'  DIAMETER 


10         -  VOLUME    10 


♦AFTER  COMPLETED 


(number) 


JAR  SAMPLES . 
BAG  SAMPLES 


VOLUME  .8_ 


(cu  ft) 


WATER  LEVEL      1  fi , S    ft 


X^^^L    Haley  &  Aldrlch,  Inc. 


TEST  PIT  REPORT 


TEST  PIT  NO.     TP21 
FILE  NO.  10003-41 


PROJECT        PARCEL    18 


LOCATION 


See    Plan 


LOCATION      Rn.qTON.     MAS.SACHn.SETTS 


CLIENT. 


F    R        HARRT.q     KNdTNEKR  INC, 


CONTRACTOR   USED     CROSSROADS    CONSTRUCTION 

EQUIPMENT  llRPn         MITSUBISHI    EXCAVATOR    MS    180 


ELEVATION 


+  20 


EXPLORATION  DATE 2 9    NOV 

B.    Miller 
H&A  REP       R-    Wilhelm 


5CALE 

IN 
FEET 


STRATA 
CHANGE 


SAMPLE 
NUMBER 


SAMPLE 
DEPTH 
RANGE 


DESCRIPTION  OF  MATERIALS 


REMARKS 


-1.0 


Grass  mat  and  brown  sandy  SILT 
(Topsoil ) 


Tan  fine  to  medium  SAND 
-FILL- 


-  3  - 


-4.8- 


-  6- 


Tan  fine  to  coarse  SAND,  intermixed 
with  brick,  concrete  pieces  and 
blocks,  wood  and  glass 
-FILL- 


-  9--  9.0 


SI 


9.0- 
11.0 


Gray  fine  to  coarse  SAND,  little 
fine  to  coares  gravel 
-FILL- 


-12- 


S2 


14.0- 
16.0 


Distinct  petroleum 
odor  and  discolora- 
tion of  soil 


HNU  Data 

Background-0 .4  ppm 
Sl-148  ppm 
S2-210  ppm 

At  Bottom: 200-300 
ppm 


-15- 


Bottom  of  Exploration  at  17.0  ft. 


-18- 


WATER  LEVEL 


APPROXIMATE  PIT  DIMENSIONS  AT  SURFACE 


SUMMARY 


DATE 


29    NOV    88 


TIME* 
(hours) 


DEPTH 
(feet) 


LENGTH  _26_ FEET 


WIDTH. 


FEET 


DEPTH . 


17.0    ft. 


15 


BOULDERS 


8'  TO  18*  DIAMETER       15 
OVER  18"  DIAMETER 


VOLUME      15 


♦AFTER  COMPLETED 


(number) 


VOLUME 


(cu  ft) 


JAR  SAMPLES  _L 
BAG  SAMPLES  ^L. 


WATER  LEVEL 


15.0  ft. 


:im&m 


I 


APPENDIX  D 
Test  Boring  Logs 


GUILD    DRILLING    CO.,  INC. 

100    WATER    STREET  EAST    PROVIDENCE     R     I 

TO  Haley  &  Aldrich,   Inc,  l ADDRESS      Cambridge.   Mass. 

PROJECT  NAME  Monitor  Wells  (g  Parcel  #18|location      Roxbury.  Mass. 


REPORT  SENT  TO, 


SAMPLES  SENT  TO - 


above        /     Tremont  St. 
Taken  at  Site 


PROJ  NO  _ 
OUR  JOB  NO 


10003-41 


89-238 


GROUND  vVATER  OBSERVATIONS 
At  15' 


At 


after rtou'S 

10/3/88 

after Hours 


Type 
Size  I  D 
Hcnmer  Wt 
Hammer  Fall 


CASING 
H/S/A 


SAMPLER 
S/S 


CORE  BAR 


3-3/4"      1-3/8" 


140/;t 


30' 


SHEET 

DATE   

HOLE  NO   _ 
LINE  a  STA 
OFFSET  


Of. 


3zL. 


SURF  Fi  Fv     16.0    NGVD 


Dofg 
START  10/3/88 

COMPLETE    10/4/88 
TOTAL  HRS, 
BORING  FOREMAN 

INSPECTOR  

SOILS  ENGR 


Timt 


P.    Brown 
S!    Reiiv 


0  m 

p  m 

a.m. 

.  p.ni. 


LOCATION   OF  BORING 


Casing 
Blows 

per 
foot 


Sample 

Depths 

From-  To 


Type 
of 

Sample 


Blows  per  6 
on   Sarripler 

From   To 

0-611    6- 


2-18 


Moisture 

Density 

or 
Consist 


Strata 

Change 

Elev 


SOIL    IDENTIFICATION 
Remorks  include  color, gradation,  Type  of 
soil  etc    Rock -color,  type,  condition,  hard- 
ness, Drilling  time,  seoms  and  etc 


SAMPLE 


No  Pen  Rec 


0'-2' 


10 


JZl. 


JLL. 


2L. 


5'-7' 


10'-12' 


10 


12'-14' 


11 


14 


12 


13.5' 


Brown  coarse  to  fine  SAND, 
little  silt,  brick  6e 
concrete  -  Fill 

Brown  fine  SAND,  little 
silt,  trace  of  coarse 
to  medium  sand,  brick 
Fill 

Light  Brown  medium  to  fine 
SAND,  trace  brick  -  Fill 

Light  Brown  fine  SAND, 
trace  of  silt,  brick 


14'-16' 


iiL 


JA. 


11. 


Ih. 


16'-18' 


21 


_L5_ 


20. 


.^k. 


18'-20' 


D 


10 


21, 


33 


J2A. 


20 '-22' 


13 


13 


19 


22 '-24' 


20 


16 


16 


ja_ 


24 '-26' 


36 


27 


40 


21. 


26 '-28' 


JX 


26.5' 


Brown  SILT,  occasional 
fine  Sand  Layers 

Brown  silty  fine  SAND, 
little  coarse  to  medium 
sand,  trace  fine  gravel 

Silty  fine  GRAVEL,  some 
coarse  to  fine  sand 

Medium  to  fine  SAND,  little 
silt,  coarse  to  fine  gravel 


Brown  coarse  to  fine  sandy 
SILT,  occasional  fine  sand 
layers,  trace  of  clay 

Brown  fine  gravelly  coarse 
to  fine  SAND,  some  silt 


10 


_L3_ 


28'-30' 


31 


11 


10 


30' 


Gray  Silty  CLAY,  frequent 
medium  to  fine  sand  layers 

Gray  Silty  CLAY,  frequent 
fine  sand  layers 


11 


12 


Instc 


Bottom  of  Boring  30' 
lied  Observation  Well  (?  22' 


GROUND    SURFACE    TO  

Sample    Type 

D:Dry     C=Cored    W^Aoshed 
UP ;  Undisturbed    Piston 
TP^Tesf  Pit     A-Auger    V^VaneTest 
UT=  Undisturbed    Thmwoll 


USED 


CASING: 


THEN 


Proportions  Used 
troce  OtolO% 
little  I0to20% 
some  20to35°/c 
and         35  to  50% 


l40lbWt.x30"fallon2'OD.  Sampler 


Cohesionless    Density 
O-IO  Loose 

10-30   Med  Dense 
30-50        Dense 
50  -(-    Very  Dense 


Cohesive  Consistency 

0-4       Soft         30 -t-  Hard 
4-8     M/Stlff 
8-15        Stiff 
15-30  V-Stiff 


SUMMARY     , 
Eorth  Boring      ^0 
Rock  Coring  __^^_ 
Somples  12 


HOLE    NO    B-1 


TOWN     FtESS 


EAST    riov. 


kGd             GU 

ILID     ORILLING    CO.,  INC. 

100    WATER    STREET              [AST    PROVIDENCE,    R     1 
Lch ,    Inc.                                               rar„Kr-AAf.a      m-.«^ 

SHFFT                 ^        ne 

2 

DATE   . 
HO(.E^ 

LINE  a 

OFFSe 
SURF  ( 

Halev  &  Aldr 

jfe-2       A     R     f: 

TO    

PROJECT  Kt 
REPORT  SEr 
SAMPLES  S 

kMF    Monitor 

Wells  (?   Parcel 

nrATin^,     Roxbury,    Mass, 
t    St.i .._ 

STA    . 

r 

JT  TO      Above 

FNTXn           '^3k£ 

/          #18-Tremon 

in  At   Site. 

KKuj  r^u  

OUR  JOB  NO 

89-238 

:lev  . 

13.4    NGVD 

1 — = = 1 

GROUND  ^ATER  OBSERVATIONS 

At             15                                nffor                      Hni.rt 

At                                                   nflor                      Hn,,r< 

CASING          SAMPLER 

»/s             S/S 
Auger           1-3/8" 

CORE  BAR 

UOf«                   Timt 
START               10/^/88                               om 

COMPLETE     10/5/88                        22 

TOTAL   MRS. 

BORl^«;  FOREMAN  . 

t*!      ^ 

rown 

rtcnmer  wt 

.;.,         31^ 

1  T  V 

If^SPtCTOfl 
SOILS  ENGR 

Hnrr.tvpr  Foil                                               -"-* 

LOCATION   OF  BORING 

X 

UJ 
Q 

Cosing 

Blows 

per 

foot 

Sonr.ple 

Depths 

From  -  To 

T,oe 

of 

Scrnpie 

Blows  pe'  6" 
on  Sorr.pier 

From               To 

Moisture 

Density 

or 
Consist 

1 

Strata 

Ctiange 

Elev 

SOIL    IDENTIFICATION 
Remorks  mc.ude  color, gradotion,  Type  of 
soil  etc    RocH-color, type,  condition,  fiord- 
ness,  Drilling  time,  seams  and  etc 

SAMPLE 

No 

P<ir 

Rec 

0-6 

1    6-12 

12-18 

0'-2' 

D 

20 

29 

39 

2" 
2" 

Brown   coarse    to    fine 
SAND    (Fine) 

1 

24' 

20" 

20 

5'-6'2" 

D 

10 

36 

100/ 

2 

14" 

9" 

10'-11'2" 

D 

14 

74 

loo/ 

3 

14" 

12" 

10" 

(B-2  A   &  B)    Two   attempts 
made    to   go   down,    hit 
obstructions,    cobbles    noted 

1^— 

1 

1 

16' 

Dark  Brown   organic   SILT, 
trace   of  Fill 

10'-12' 

D 

1 

2 

2 

3A   24" 

^24^' 

2 

1 

12'-14' 

D 

2 

2 

2 

4 

24" 

,  18" 

2 

14'-16' 

D 

2 

1 

2 

5 

24" 

20" 

1 

16'-18' 

D 

WOR 

3 

4 

20' 

PEAT 

Dark  Brown   organic    SILT, 
trace   of   fine    Sand,    gravell 
sand    layers 

6 

24" 

24  ' 

4 

18'-20' 

D 

1 

1 

2 

7 

24" 

24  • 

15 

^ 

20'-22' 

D 

11 

14 

16 

32' 

Gray   GPxAVEL,    coarse    tof 
fine    Sand,    trace   of   Silt 

8 

24'J 

14' 

11 

22'-24' 

D 

14 

22 

18 

9 

24" 

12" 

14 

24'-26' 

D 

17 

21 

24 

10 

24" 

rW 

64 

26'-28' 

D 

7 

13 

62 

11 

24" 

24' 

64 

28'-29.5' 

D 

24 

29 

50 

12 

18" 

18' 

30'-32' 

D 

17 

36 

70 

13 

b4" 

20' 

100/ 

6" 

Bottom  of  Boring   32' 

GROUND    SURFACE     TO  

Sorrple     Type 

D:Dry     0=  Cored     ■A  =  Ao^i-d 
UP -- Undisturbed    P'is'on 
TP-.Te'iPi'     A-Ajgc-r     \/-Vo 
UT-Undisturttfd    Th.n«all 

50' 

IS  Test 

USED      HS 
Proportions    Used 
trace         OtolO% 
little         lOlo20% 
some       20to357c 
and         35  to  50 '"X) 

A       "CASING        THEN         Installed  Well 

l40ibWt.«  30"folion2  0  0  Sampler 
Cotiesionless    Density       Cohesive  Consistency 

SUWN 
Eortfi  Bor'n, 
Rock  Conn 
Samples  _ 

^ARY 

O-iO          Loose 
10-30    Med  Dense 
30-50         Dense 
50  +    Very  Dense 

0-4       Soft         30 
4-8     M/Siiff 
8-15         Stiff 
15-30  V-Stilf 

•(-  Mord 

"tt- 

h 

IDLE 

NO 
B 

-2  I 

J 

GUILID    DRILLING    CO.,  INC. 

100    WATER    STREtT  EAST    PROVIDENCE     R     I 


TO    

PROJECT  NAME  _ 
REPORT  SENT  TO. 


lADDRESS 
I  LOCATION 


SAMPLES  SENT  TO - 


PROJ  NO  _ 
OUR  JOB  NO 


89-238 


At  , 


At 


GROUND  vVATER  OBSERVATIONS 
after Hours 


after Hours 


CASING 


SAMPLER 


Type 
Sizei  D 
Hcnmer  Wt 
Hammer  Fall 


CORE  BAR 


BIT 


SHEET_ 

DATE  

HOLE  NO 


Of. 


B-2- 


LINE  a  STA 

OFFS£T  

SURF  ELEV. 


Dore 


Timt 


START  

COMPLETE      

TOTAL  HRS. 
BORING  FOREMAN 

INSPECTOR  

SOILS  ENGR 


am 

p  m 

a.m. 

.  em. 


LOCATION   OF  BORING 


I 

UJ 
Q 


Casing 
Blows 

per 
foot 


Sample 

Depths 

From-  To 


Type 
of 

Somple 


Blows  per  6 
on  Sompler 
From  Tc 


0^1    6-12 


i2-l8 


Moisture 

Density 

or 
Consist 


Strata 
Change 
Elev 


SOIL    IDENTIFICATION 
Remarks  include  color,grodation,  Type  of 
soil  etc    Rock- color,  type,  condition,  hord- 
ness,  Drilling  time,  seams  and  etc 


SAMPLE 


No     Pen   Rec 


32' 


Bottom  of  Boring  32' 
Installed  (2"  ?ch.  40  PVC) 
Well 

2-Bags  of  Ottawa  Sand 

20-lbs.  Bentonite  Pellets 

1-Bag  of  Cement 

1-Small  Road  Box 

lO'-Screen 

20'-Riser 


GROUND    SURFACE    TO  

Somple    Type 

D^Dry     C=  Cored    W^'Aoshed 
UP -Undisturbed   Piston 
TP=  Test  Pit     A  =  Auger    V^VaneTest 
UT^Undisturbed    Thinwall 


USED 


."CASING;        THEN 


Proportions  Used 
trace  OtoiO% 
little  iOto20% 
some  20to35°/c 
and  35  to  50% 


I40lb  Wt.x30"follon  2'  OD.  Sampler 


Cohesionless    Density 
O-iO  Loose 

10-30   Med  Dense 
30-50        Dense 
50  -t-    Very  Dense 


Cohesive  Consistency 

0-4       Soft         30 -I- Hard 

4-8    M/Sflff  

|:3'o  v-liiVf  I  HOLE    NO 


SUMMARY- 

Eorth  Boring   

Rock  Coring  

Somples  


TOWN    nfss 


lAST     HOV 


B-2-A,B,C 


TO 


GUIL.O     ORILLING    CO.,  IIVJC. 

100    WATER    STREET  EAST    PROVIDENCE.    P     I 

Haley   &  Aldrich,    Inc.  'ADDRess      Cambridge,    Mass. 


PROJECT  NAME    ^^0"itor  Wells  (g   Parcel         | location     Roxbury,    Mass. 
REPORT  SENT  to      Above           /           #T8-Tremont   St 
SAMPLES  "^FNTTn        Taken  At    Site. 


PROJ  NO  — 
OUR  JOB  NO 


89-238 


GROUND  (VATER  OBSERVATIONS 


At. 


16 


Al 


after  _ 


after- 


.  Hours 


.  Hours 


Type 

Suei  D 
Hc,-Mmer  Wf 
Harr.mer  Fall 


CASING 
H/S 
Auger 


SAMPLER 
S/S 

I40# 
30" 


CORE  BAR 


BIT 


SHEET 

DATE   

MOLE  NO   _ 
LINE  a  STA. 

OFFSET  

SURF  ELEV 


OF 


B-3 


14.3    NGVD 


Oof 


Tim* 


START  10/5/88     

COMPLETE       10/7/88    

TOTAL   MRS.  

BORING  FOREMAN    P.    Brown 

iNSPeCTOfl  ^  •    ■■  e  L  i  y 

SOILS  ENGR 


0  m 

p  m 

o.m 

.  6-fn 


LOCATION   OF  BORING 


Casing 
Blows 
per 
foot 


Sample 

Depths 

From-  To 


T>pe 

of 

Sompte 


Blows  per  6 
on  SoT.pier 

FroTi  To 


0-6 


6-12 


2-!8 


Moisture 

Density 

or 
Consist 


Strata 

Change 

Elev 


SOIL    IDENTIFICATION 
Remarks  include  color^grodalion,  Type  of 
soil  etc    Rock -color,  type,  condition,  hard- 
ness, Drilling  time,  seams  and  etc 


SAMPLE 


No     Pen    Rec 


0'-2' 


24 


36 


50 


66 


5'-7' 


10'-12' 


37 


16 


7T 


52 


12'-14' 


68 


53 


26 


25 


14'-16' 


18 


29 


28 


Brown  coarse  to  fine 
SAND  (Fill) 


Brown  medium  to  fine  SAND 
&  Gravel,  trace  of  Silt 
(Fill) 


Brown  medium  to  fine  SAND, 

Gravel  5e  Fill  (chemical 
odor  noted) 


24" 


24' 


24" 


14' 


24"20" 


24 


14' 


7^ 


TTT 


25 


16' 


16'-18' 


JA. 


JLL. 


Ji6. 


46 


18'-20' 


30 


47 


29 


20'-22' 


TT 


TT 


16 


22 


Brown  coarse  to  fine  SAND, 
occasional  Silt  Layers, 
Fill 

Fine  to  medium  SAND,  little 
Silt 


24 


12' 


24" 


24" 


24^ 


22'-24' 


16 


16 


13 


24" 


20^ 


14 


23'6' 


24'-26' 


26' 


CLAY,  Silt 

"  ",  trace  of  silty  fine 

Sand 


10 


24" 


24' 


Bottom  of  Boring  26' 
Installed  (2"  Sch.  40  PVC) 
Monitor  Well  (9  24' 

lO'-Screen 

14'-Riser 

3-Bags  of  Ottawa  Sand 

25-lbs.  Bentonite  Pellets 

1-Small  Road  Box 


Installed  Well 


26^ 


GROUND    SURFACE     TO  . 
Somple    Type 

D:Dry     C^Cored    W^.voshed 
UP- undisturbed   Piston 
TP--Ter-tPit     A-Ajgor    V--Vone  Test 
UT:UndisturCed    ThinwOll 
TOWN    pKss    -    e*sr    nov. 


USED 


HSF 


CASING; 


THEN 


Proportions  Used 
troce  OtolO% 
itde  I0to207o 
some  20to35% 
and  55  to  50% 


1401b  Wt.  I  30"  fail  on  2'  0  D.  Sampler 


Cohesioniess    Density 
O-iO         Loose 
10-30    Med  Dense 
30-50         Dense 
50  +    Very  Dense 


Cohesive  Consistency 

0-4       Soft         30 -I- Hard 
4-8     M/Sliff 
8-15         Stiff 
15-30  V-Stiff 


SUMMAR 


Earth  Boring 
Rock  Coring 
Somples  


%' 


-liX- 


HOLE    NO 


B-3 


BORING  LOG 

Parcel    18  &   18B 
PROJECT 

Boston,    MA 

PROJECT  # 

10003-41 
DATE  START 

1-3-89 
DATE  END 

1-3-89 

SHEET     1     OF     1 

BORING  # 

B-3B    ()W 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL; 

CASING                                   SAMPLER 

H-S-A                                               .. 

A  /■ 

nEUj 

HAmPSHIRE 
Bonirw: 

*  lA"  I. [J.                       1  :./-:■  1. 1. 

F 

U'i     It   :. 

) 

' 

30" 

J  9 

f  , 

•GROUNDWATER  nnSFRUATinMS- 

i             \    P.O.  BOX  165 
^-— ^    DERBY,  NH  03038 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1-3-89 

17' 

well   fi  24' 

Upon  completion 

DEPTH 

SAMPLE 

DEPTH 

oHmrLE 
PENETRATION 

RECOVERY 

BLDWS/6" 

■     STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

5'  - 

Fill:    sand,   gravel,   glass,   red 
brick,  cinders,   ash. 

S-1 

l'-3' 

24" 

18" 

40-47 

20-24 

13' 
17' 

23'6" 
28' 

S-2 

3'-5' 

24" 

10" 

20-19 

19-16 

10'- 

S-3 

5'-7' 

24" 

6" 

4-3 

4-3 

S-4 

7'-9' 

24" 

15" 

6-9 

27-71 

S-5 

9'-ll' 

24" 

0" 

35-39 

Cobbles. 

15'- 

72-82 

S-6 

ll'-13' 

24" 

16" 

67-39 

20-28 

Hard  silty  clay   little  coarse  to  fine 
gravel,    little  fine  sand. 

S-7 

13'-15' 

24" 

18" 

19-28 

13-18 

20'- 

S-8 

15'-17' 

24" 

20" 

7-22 

58-50 

Dense  to  mediun  dense,  mediim  to  fine 
sand,   clay  and  silt   layers. 

Stiff  silty  clay,    trace  fine  sand. 

Required  depth, 
tell  at  23'. 

S-9 

■    17'-19' 

24" 

4" 

45-33 

18-26 

25"- 

S-10 

20'-22' 

24" 

18" 

5-7 

12-10 

S-U 

22 '-24' 

24" 

24" 

7-7 

7-11  ■ 

S-12 

24 '-26' 

24" 

24" 

5-7 

30' 

7-8 

S-13 

26 '-28' 

24" 

24" 

9-6 

6-5 

DRILLER:         "•  Mallardo 

•HELPER:        «•   Bume 

INSPECTOR:     -'•  ^°^^ 

REM 

ARKS 

:  ic 

)'    slotted   .010 
bags  of  silica 

slot,    14'    riser  p 
sand,   1  pail  of 

ipe,   1  road  box 
bentonite  pelle 

,   3  bags  of  ceme 
ts. 

It  grout. 

HEUJ 

HnmP5HIR£ 

DORinC 

\    P.O.  BOX  165 

''    DERRY,  NH  03038 

•   ■ 

BORING  LOG 

P.ircel   18  A  188 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 

DATE  START 

12-1P-H8 

DATE  END 

12-20-88 

SHEET       1    OF    2 

BORING  # 

R-4    ou 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1    3/8"   I.lJ. 

jS 

r 

140  lbs. 

i 

30" 

f\ 

1 

J\ 

•GROUNDWATER  OBSERVATIONS*                                | 

M 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

/_/ 

12-20-88 

17' 

well   fl  21' 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6- 

5'- 

10'- 

15<- 

20'- 

25'- 
30' 

Fill:      sand,   gravel,  cinders,   red 
brick,  cement,  glass. 

S-1 

l'-3' 

24" 

12" 

7-4 

10-31 

S-2 

3'-5' 

24" 

12" 

26-23 

23-21 

S-3 

5'-7' 

24" 

20" 

20-32 

57-41 

S-4 

7'-8'2" 

14" 

14" 

29-30 

100/2" 

S-5 

9'-ir 

24" 

16" 

10-8 

13-37 

S-6 

ll'-12'6" 

18" 

15" 

57-80 

100/6" 

S-7 

13'-15' 

24" 

18" 

34-67 

35-42 

S-8 

15'-17' 

24" 

23" 

28-38 

29-23 

23' 
/   28' 

Dense  fine  to  mediun  sand,    trace  fine 
gravel,  clay   lenses. 

Mediun  dense  fine  mediun  sand, 
frequent  clay  layers. 

s-q 

17'-19' 

24" 

21" 

13-25 

27-24 

S-10 

19'-21' 

24" 

15" 

13-15 

28-17 

S-U 

2r-23' 

24" 

24" 

25-17 

13-18 

S-12 

23'-25' 

24" 

24" 

4-5 

9-3 

S-13 

25'-27' 

24" 

24" 

5-10 

21-17 

Mediun  stiff 

silty  clay. 

DRILLER:  _ 

R.   Mallardo 

HELPER:         "•   ^urn^ 

INSPECTOR:    ^-   ^" 

REMARKS: 

BORING  LOG 


Parcel    18  &  18B 
PROJECT 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

H-S 

CASING 

-A 

SAMPUR 

ss 

PROJECT  # 

10003-41 
DATE  START 
U-l-'-RS 
DATE  END 
12-20-88 
SHEET       2    OF  2 

BORING  # 

R-4     ow 
LOCATION 

See  plan 

4   1/4"   I.D. 

1   3/8"   I.D. 

^r 

nEUJ 

HAmPSHIRE 
BORinC 

140   lbs. 

j 

30" 

fi 

/\ 

'GROUNDWATER  OBSERVATIONS'                              1 

M 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

i              K    P.O.  BOX  165 
^— — ^    DERRY,  NH  03038 

■   ■ 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/G" 

35'- 

s-u 

30' -32' 

Ik" 

24" 

3-4 

^32-    " 

1 

Mediun  stiff  silty  clay. 
Required  depth. 

Well  at  21'. 

4-5 

DRILLER:     R-   Mallardo 

HELPER:       "•   Bume 

INSPECTOR:  J-   Bode 

REMARKS:     ^^'   slotted,   11'   riser,   1  road  t 

)ox,   3  bags  of  cement,   3  bags  of 

silica  sand,   2  pails  of  bentonite  pellets. 

BORING  LOG 

Parcel   18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  » 

10003-41 

DATE  START 

12-20-']8 
DATE  END 

12-20-88 
SHEET lOF    1 

BORING  ID 

B-  5      OW 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL; 

CASING                                 SAMPLER 

H-S-A                                               SS 

4   1/4"   I.D.                                   1   3/8"   l.D. 

¥' 

HEUJ 

HflmP5HIR£ 

BORIflG 

140  lbs. 

[i 

30" 

(  \ 

•GROUNDWATER  OBSERVATIONS'                              1 

/  ^ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

i      :          \     r.\j.  d\-;a  I  do 

^ — — ^    DERRY,  NH  03038 

12-20-88 

16' 

well  at  21' 

Upon  conipletion 

r- 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/G" 

5'  - 
10'- 

Fill:   sand,  gravel,  glass,   red 
brick,  cinders,  glass,  clay, 
silt. 

S-1 

l'-3' 

24" 

16" 

20-16 

21-20 

S-2 

3'-5' 

24" 

14" 

16-24 

20-19 

S-3 

5'-7' 

24" 

14" 

4-4 

16-4 

S-4 

7'-9' 

24" 

19" 

6-13 

40-42 

S-5 

9"-ll' 

'  '     24'' 

20" 

28-25 

IS*- 

'       .       "i    . 

22-16 

S-6 

H'-13* 

« ■    ' 24"  ' 

24" 

18-22 

\-    1          \ 

24-18 

S-7 

13'-15' 

■'■  24"     • 

24" 

10-20 

*      '            1 

\ 

29-20 

/15' 

Dense  mediim  to  fine  sand,   little 
coarse  to  fine  gravel. 

20'- 

?-8 

15'-17' 

24"         ' 

10" 

10-24 

1 

26-25 

S-9 

17'-19' 

24"          ' 

24" 

17-16 

1 

16-16 

/l9' 

Stiff  silty  clay. 

S-10 

19 '-21' 

24" 

24" 

6-6 

25"- 

t  ji 

5-7 

S-11 

21 '-23' 

24"  ' 

24" 

4-5 

Re 

6-7 

nlllrpH   r^on^^l 

Well  at  21'. 

30' 

'.1     *».     . 

.   .        ■    ,  .    , 

JiA    -          -    , 

DRIU£H:          R-  Mallardo                       '      ' 

HELPER:           R-   Bume                                               INSPECTOR-     J-   ^« 

BEMAflKS:      lo'    slotted,   11'   riser,   1  road  b 
1 

ox,   3  bags  of  cement  grout,   3  bags  of  sili 

ca 

sand,   1  pai 

L  of  bentonite. 

BORING  LOG 


<a 

( 

neuj 

HAmP5HIR£ 
BORinC 

\    P.O.  BOX  165 

"^    DERRY,  NH  03038 

Parcel   18  &  18B 
PROJECT 

Boston,    MA 

PROJEa  # 

KXW3-41 
DATE  START 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1   3/8"  I.D. 
140   lbs. 

12-20-88 
DATE  END 

12-21-88 
SHEET      1     OF     1 

BORING  # 

B-6       OW 

LOCATION 

See  plan 

30" 

■GROUNDWATER  OBSERVATIONS'                              1 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

/^_v£U, 

12-21-88 

19' 

well   9   24' 

Upon  completion. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S" 

5'- 
10'- 
15'- 

20'- 

25'- 
30' 

11' 

1 

Fill:   sand,   gravel,   red  brick,   silt, 
clay,  concrete. 

Very  dense  silty  fine  sand  and  gravel 
some  mediun  sands,   trace  of  clay 
poss.   Fill. 

S-1 

l'-3' 

24" 

24" 

22-50 

58-80 

S-2 

3'-5' 

24" 

21" 

60-54 

29-39 

S-3 

5'-7' 

24" 

18" 

9-10 

39-43 

S-4 

7'-9' 

24" 

15" 

25-17 

13-9 

S-5 

9'-ll' 

24" 

15" 

11-8 

9-11 

S-6 

ll'-13' 

24" 

8" 

20-38 

74-40 

S-7 

13'-15' 

24" 

14" 

25-20 

24-42 

S-8 

15'-17' 

24" 

18" 

25-33 

29-35 

S-9 

17'-19' 

24" 

17" 

26-31 

/is' 

Dense  to  very  dense  mediun  to  fine 
sand,   little  coarse  sand  and  gravel 

16-23 

S-10 

i9'-2r 

24" 

18" 

18-21 

28-41 

s-u 

21'-23' 

24" 

24 

25-35 

BLCW  I 

J   AT     23' 

/24' 
/29' 

Stiff  to  very  stiff  silty  clay. 
Required  depth. 

S-12 

25'-27' 

24" 

24" 

4-5 

10-12 

S-13 

27'-29' 

24" 

4" 

14-4 

15-16 

ORILUR:  _ 

R.  Mallardo 

HELPER:           «•   Bume 

INSPECTOR:        J-   Bode 

REMARKS: 

Well  at  24'. 

10'   slotted,   W   riser,   1  road 

box,   3  bags  of  cement  grout,   3  b 

lags  of  silica  sand,   1  pail  of  bentonite  pellets 

BORING  LOG 

Parcel    18  &  18B 

PROJECT 

Boston,   MA 

PROJECT  # 

10(X)3-41 
DATE  START 

12-21-88 
DATE  END 

12-22-88 
SHEET       1    OF    2 

BORING  # 

B-7    ou 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASINO                                 SAMPLER 

H-S-A                                    ""^ 

4   1/4"   t.D.                              1    3/8"   I.D. 

s-^ 

nsuj 

HnmP5HIRE 
BORinG 

140   lbs. 

1 

1 

30" 

/i 

J\ 

■GROUNDWATER  OBSERVATIONS'                              | 

\i 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

)             \    P.O.  BOX  165 

t y^    DERRY,  NH  03038 

12-22-88 

16'6" 

well  (?   21' 

upon  completion 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPU 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/e" 

5" 
lO"- 
15'- 
20'- 

25  L 

30' 

Fill:   sand,  gravel,  grass,  silt, 
glass,  red  brick,  wood,  cinders. 

S-1 

l'-3' 

24" 

6" 

18-22 

9-1 

S-2 

3'-5' 

24" 

4" 

5-6 

12-15 

S-3 

5'-7' 

24" 

18" 

88-22 

18-17 

S-4 

7'-9' 

24" 

11" 

13-10 

7-3 

S-5 

9'-ll' 

24" 

16" 

2-3 

4-6 

S-6 

ll'-13' 

24" 

12" 

3- 

1/18" 

S-7 

13'-15' 

24" 

24" 

26-24 

63-54 

S-8 

15'-17' 

24" 

18" 

40-29 

/l6' 

Dense  fine  to  mediim  sand,    layers  of 
clay,   silt. 

26-23 

S-9 

17'-19' 

24" 

24" 

15-17 

18-13 

S-10 

20 '-22' 

24" 

24" 

5-13 

12-13 

S-11 

22 '-24' 

24" 

24" 

11-19 

24-26 

S-12 

24 '-26' 

24" 

18" 

7-8 

10-9 

S-13 

26 '-28' 

24" 

24" 

6-8 

•'27' 

Mediun  stiff  silty  clay,   trace  fine 
sand. 

8-9 

S-14 

28 '-30' 

24" 

20" 

2-3 

5-6 

nRILLER:        R-   Mallardo 

HELPER:      "■   Bume 

INSPECTOR:            J-   Bode 

REMARKS: 

BORING  LOG 


f 

n£UJ 

HAmP5HiR£ 
BORinC 

['.irctl    18  A   18B 

PROJECT 

Boston,   MA 
PROJECT  # 

10003-/.1 
DATE  START 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

ss 

1    3/8"   l.li. 
140   lbs. 

12-21-88 

DATE  END 

12-22-88 

SHEET 2  OF  .2_ 

BORING  # 

B-7       OW 
LOCATION 

See  plan 

30" 

1 

'GROUNDWATER  OBSERVATIONS'                              | 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1             \    PO.  BOX  165 
t— — -^    DERRY,  NH  03038 

,. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S" 

S-15 

30 '-32' 

24" 

24" 

8-8 

^^12 "" 

Stiff  silty  clay,    trace  fine  sand. 
Required  Depth. 

Well  installed  at  21'. 

4-5 

DRILLER:        "•   M^Uardo 

HELPER:      ^-   ^""^^ 

INSPECTOR:       ^-   ^^ 

REMARKS:  10'   slotted,   11'   riser,   1  road  b 

Dx,   3  bags  of  cement  grout,   3  ba, 

gs  of  silica  sand,   2  palls  of  bentonite  pellets. 

HEUJ 

HAmP5HIR£ 

BORinC 

\    P.O.  BOX  165 

^    DERRY.  NH  03038 

BORING  LOG 

I'arcel    18  &  18B 
PROJECT 

Boston,    MA 

PROJECT  # 

10003-41 

DATE  START 

12-22-88 

DATE  END 

12-23-88 

SHEET        1    OF    2 

BORING  » 

B-S              CW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

SAMPLER 

SS 

4   1/4"   I.D. 

1  3/8"  I.D. 

s^ 

140  lbs. 

s 

1 

30" 

/ 

/g 

•GROUNDWATER  OBSERVATIONS'                                1 

M 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

LL 

12-23-88 

20'6" 

well  ra  25'6 

upon  completion 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

n 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/e" 

5'- 
10'- 

is*- 

20'- 

25'- 
30' 

Fill:  sand,  gravel,  cobbles,  cinders, 
red  brick,  glass,   silt,  clay. 

S-l 

V-V 

24" 

20" 

17-9 

14-14 

S-2 

3*-5' 

24" 

0" 

28-29 

4A-35 

S-3 

5'-7' 

24" 

17" 

20-8 

15-19 

S-4 

7'-9' 

24" 

15" 

11-13 

10-10 

S-5 

9'-ll' 

24" 

16" 

4-6 

9-8 

S-& 

ll'-13' 

24" 

14" 

11-10 

7-6 

S-7 

13'-15' 

24" 

16" 

11-19 

14-9 

S-8 

15'-17' 

24" 

14" 

11-8 

6-10 

S-9 

17'-19' 

24" 

0" 

11-23 

22-14 

/l9* 

Very  stiff  mediim  to  fine  sandy  silt, 
trace  of  gravel  and  brick. 

S-10 

19'-21' 

24" 

8" 

8-8 

8-7 

S-11 

21'-23' 

24" 

9" 

11-7 

4-3 

/23' 

Soft  organic  silt  layers  of  fine  sane 

S-12 

23'-25' 

24" 

24" 

1-1 

2-2 

S-13 

25'-27' 

24" 

24" 

1-1 

2-3 

S-14 

27'-29' 

24" 

24" 

3-3 

12-13 

29* 

Hard  yellow-brown  silty  clay 

DRILLER:  _ 

R.   Mallardo 

HELPER:         "•^'^"^ 

INSPECTOR:    J-   Bode/D.  Warren 

REMARKS: 

BORING  LOG 


HEUJ 

HnmP5HIRE 

BORinG 

P.O.  BOX  165 
DERRY.  NH  03038 


P.^rcel   18  &  18B 

PROJECT 

Boston,   MA 
PROJECT  # 

10003-41 
DATE  START 

12-22-88 
DATE  END 


12-23- 
SHEET  _ 


i  OF  2_ 


BORING  # 

P-8       OU 
LOCATION 

See  plan 


TYPE: 
SIZE: 
HAMMER: 
FALL: 


CASINO 

H-S-A 

4  1/4"   I.D. 


SAMPLER 


SS 


I   3/8"  I.D. 


140  lbs. 


30" 


•GROUNDWATER  OBSERVATIONS' 


DATE 


DEPTH 


CASING 


STABILIZATION  PER. 


DEPTH 


SAMPLE 


SAMPLE 


DEPTH 


PENETRATION 


RECOVERY 


BLOWS/e' 


STRATA 
CHANGE 


SAMPLE  DESCRIPTION 


S-14 


29'-31' 


24" 


18" 


23-40 


31-43 


S-15 


31 '-33' 


24" 


24" 


45-21 


33' 


21-21 


35'- 


Hard  yellow  silty  clay,   sand  lenses. 


Required  depth. 


Well  at  25'6" 


DRILLER: 


R.     Mallardo 


HELPER: 


.      R.   Bume 


INSPECTOR: 


J.   Bode/  Dwight 


REMARKS:     lo'   slotted,  15'6"  riser,  1  raod  box,  3  bags  of  cement  grout,  3  bags  of  silica  sand,  2  pails  of  bentonite  pelle 


HflmP5HIR£ 
BORinC 

\    P.O.  BOX  165 

"^    DERRY.  NH  03038 

BORING  LOG 

Parcel    18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 
DATE  START 

1-11-^9 
DATE  END 

1-11-89 
SHEET       1  OF    2 

BORING  # 

B-9      ow 

LOCATION 

See  plan 

nPE: 
SIZE: 
HAMMER: 
FALL 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1   3/8"   I.D. 

m 

140   lbs. 

1; 

30" 

•GROUNDWATER  OBSERVATIONS-                              | 

1    *  r\ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

lS> 

1-11-89 

15' 

well   (3  21' 

Upon  completion 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6' 

5'  - 

10'- 

15"- 
20'- 

25  •- 

30' 

/Ts' 

Fill:    sand,   gravel,   red  brick,  glass 
silt,  clay. 

: 

S-1 

v-y 

24" 

8" 

25-15 

10-11 

S-2 

3'-5' 

24" 

14" 

21-34 

112-65 

S-3 

5'-7' 

24" 

18" 

10-14 

15-17 

S-4 

7'-9' 

24" 

5" 

22-34 

17-13 

S-5 

9'-ll' 

■  '        24" 

8" 

8-11 

^       .       \    . 

8-17 

S-6 

ll'-13' 

h>   ■2^..  .     ■ 

10" 

12-7 

\ 

15-41 

S-7 

13'-15' 

■>■  24"      ' 

20" 

37-45 

Very  dense  me 

'      •           \ 

i 

119-50/2" 

•diun  to  fine  sand. 

S-8 

15'-17' 

24"        ' 

18" 

14-31 

little  coarse  sand  and  fine  gravel, 
silt,  clay  layers. 

■■'    '          1 

35-36 

S-9 

17'-19' 

■  24"          ' 

18" 

33-30 

1 

40-24 

'   '           '               .          * 

S-10 

20'-22' 

24" 

20" 

30-30 

'■  -          : 

23-40 

S-11 

22'-24' 

24"      ' 

20" 

33-43 

'■ 

38-41 

S-12 

24 '-26' 

24" 

14" 

31-24 

22-16 

S-13 

26 '-28' 

2A" 

24" 

11-11 

16-20 

•• 

/29' 

Very  stiff  gray  silty  clay 

.,   ,            ,  . 

.^  - 

DRIUER:  _ 

R.   rtallardo                       '      ''      ' 

■  HELPER:        P-   Michaud 

INSPECTOR:     ^-   ^^ 

REMARKS: 

1 

BORING  LOG 

Parcel    18  &   18B 
PROJECT 
Boston,   MA 
PROJECT  # 
10003-41 
DATE  START 

1-11-81 

DATE  END 

1-11-89 

SHEET      2    OF     2 

BORING  # 

B-9          OW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING                                   SAMPLER 

H-S-A                                              SS 

4   1/4"   I.D.                                  1   3/8"   I.D. 

f 

HflmPSHIRE 
BORinC 

140   lbs. 

30" 

•GROUNDWATER  OBSERVATIONS-                              | 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

/             \    P.O.  BOX  165 

t — — /^    DERRY,  NH  03038 

.. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6  " 

S-14 

30' -32' 

24" 

24" 

9-13 

/i4'~ 

t 

Very  stiff  to  stiff  silty  clay. 

Required  depth* 

Well  installed  at  21'. 

15-16 

S-15 

32 '-36' 

24" 

18" 

11-6 

5-8 

DRILLER:       "■   Mallardo                                               HELPER:          ?•   Mi<^ha"d                                               INSPEODR:     -"•   ^^ 

REMARKS:   10'   slotted,   11'   riser,  1  road  box,   3  bags  cement  grout,   3  bags  silica  sand,   2  pails  bentonite. 

f 


OEUJ 

HAmPSHIRE 
BORIflG 

\    P.O.  BOX  165 

DERRY.  NH  03038 

BORING  LOG 

Parcel    18  f.   18[i 
PROJECT 

Boston,   MA 

PROJEa  # 

10003-41 
DATE  START 

1-10-89 
DATE  END 

1-10-89 
SHEET     1     OF  _1_ 

BORING  » 

B-IO    OW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FAU: 

CASING                                   SAMPLER 

II-3-A                                           S£ 

4    1/4"    I.b.                                   1     i/i"    I.r,. 

¥' 

14"    U.S. 

1 

30" 

1 

•GROUNDWATER  OBSERVATIONS'                              1 

f  "^ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1-10-89 

22' 

well   ()   27' 

Upon  completion. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S' 

5'- 
10'- 
15'- 

20'- 

25'- 
30" 

15' 
1 

20' 
24' 

29' 

Fill:    sand,   gravel,   red  brick, 
cinders,   silt,  clay. 

Very  dense  meditm  to  fine  sand,    layer; 
of  silty  clay,    trace  of  fine  gravel. 

Very  stiff  silty  clay  and  clayey 
silt 

Mediun  stiff  silty  clay. 
Required  depth. 

S-1 

l'-3' 

24" 

18" 

15-18 

10-8 

S-2 

3'-5' 

24" 

6" 

32-35 

27-26 

S-3 

5'-7' 

24" 

8" 

13-10 

4-9 

S-4 

7'-9' 

24" 

4" 

5-4 

5-55 

S-5 

9'-ll' 

24" 

8" 

18-7 

4-5 

S-6 

ll'-13' 

24" 

14" 

9-16 

18-15 

S-7 

13'-15' 

24" 

14" 

34-26 

39-28 

S-8 

15'-17' 

24" 

10" 

12-21 

26-29 

S-9 

17'-19' 

24" 

18" 

37-44 

46-36 

S-10 

20' -22' 

24" 

24" 

14-10 

10-14 

s-u 

22 '-24' 

24" 

24" 

7-14 

7-6 

S-12 

24 '-26' 

24" 

24" 

1-2 

4-6 

S-13 

27'-29' 

24" 

18" 

2-4 

3-5 

DRILLER:  _! 

.  Mallardo 

HELPER:            P.   Michaud 

INSPECTOR:        J-   Bode 

REMARKS:   v. 

1 

ell   installed  at  27' . 

0'    slotted,    17'    riser,    1   road  bo 

X,   4  bags  cement  grout,   3  bags  c 

f  silica  sand,   2  pails  o 

f  bentonite  pellets. 

nsuj 

HflmP5HIR8 
BORinC 

\    P.O.  BOX  165 

DERRY.  NH  03038 

BORING  LOG 

Parcel   18  &  18B 
PROJECT 

Boston,   MA 
PROJECT  * 

10003-41 
DATE  START 

1-9-89 
DATE  END 

1-10-89 
SHEET      1    OF     2 

BORING  # 

B-U     av 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1   3/8"  I.D. 

i 

140  lbs. 

■ 

30" 

)' 

J 

'GROUNDWATER  OBSERVATIONS'                              | 

n 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1-10-89 

17- 

well  a  23' 

upon  completion 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6  " 

5-  - 
10'  - 
15'  - 
20'  - 

25*  - 
30' 

/l5' 

20' 

24- 
27'6" 

Fill:      sand,  gravel,   clay,   silt. 

S-1 

l'-3' 

24" 

20" 

32-49 

24-16 

S-2 

3'-5' 

24" 

14" 

16-12 

14-16 

S-3 

5'-7' 

24" 

19" 

28-21 

21-19 

S-4 

7'-9' 

24" 

19" 

11-10 

9-8 

S-5 

9'-ll' 

24" 

15" 

13-10 

7-5 

S-6 

H'-13' 

24" 

18" 

11-11 

8-12 

S-7 

13'-15' 

24" 

21" 

15-14 

\ 

13-24 

'ery  dense  coarse  to  fine  sand. 

S-8 

15'-17' 

24" 

20" 

29-38 

Mediun  dense  to  dense  coarse  to  fine 
sand. 

Very  stiff  silty  clay  and  clayey 
silt,   little  fine  sand. 

Very  stiff  silty  clay. 

33-100 

S-9 

17'-19' 

24" 

8" 

38-70 

27-34 

S-10 

20 '-22' 

24" 

18" 

9-10 

18-18 

S-11 

22'-24' 

24" 

20" 

16-23 

26-24 

S-12 

24 '-26' 

24" 

20" 

11-8 

10-13 

S-13 

26'-28' 

24" 

20" 

12-10 

13-16 

S-14 

28 '-30' 

24" 

24" 

7-8 

9-11 

DRILLER:  _? 

.   Mallardo 

HELPER:    P-  Michaud 

INSPECTOR:               J-   Bode 

REMARKS: 

BORING  LOG 

Parcel  18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 

DATE  START 

t-9-89 
DATE  END 

1-10-89 

SHEET  _2_  OF     2 

BORING  # 

B-U            OW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL 

CASING 

H-S-A 

SAMPLER 

SS 

4   1/4"   I.D. 

1   3/8"  I.D. 

m 

HEUJ 

HAmP5HIR£ 

DORinC 

140  lbs. 

30" 

)' 

1 

•GROUNDWATER  OBSERVATIONS"                              1 

f  \ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

f             \    P.O.  BOX  165 

C     ^/^    DERRY.  NH  03038 

•.  • 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6' 

I'k* 

S-15 

30 '-32' 

24" 

18" 

4-3 

/32^" 

Stiff  silty  clay. 

Required  depth 

Well  installed  at  23'. 

8-6 

- 

RRILLER:     R-   Mallardo                                                 HELPER:            P-   Michaud 

INSPECTOR:       J-   Bode 

REMARKS:  10'   slotted,   13'    riser,   1  road  box,   3  bags  cement  grout,   3  bags  of  silica  sand,   2  pails  of  bentonite  pellets. 

ncuj 

HAmP5HIRE 
DORIDG 

V    P.O.  BOX  165 

^    DERRY,  NH  03038 

BORING  LOG 

P.ircel    18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 
10003-41 

DATE  START 

12-27-88 
DATE  END 

12-27-88 
SHEET     1     OFJ_ 

BORING  # 

B-12       OW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASINO 

H-S-A 

SAMPLER 

SS 

m 

4   1/4"   I.D. 

1   3/8"  I.D. 
140  lbs. 

1, 

30" 

/  n 

•GROUNDWATER  OBSERVATIONS*                              | 

JA 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

12-27-88 

16'6" 

well   a  22' 

Upon  completion. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/B" 

5'- 

10'- 

15'- 

20'- 

25'- 
30' 

Fill:    sand,  gravel,    silt,  clay, 
red  brick. 

S-1 

l'-3' 

24" 

20" 

20-21 

21-22 

S-2 

3'-5' 

24" 

8" 

18-15 

14-14 

S-3 

5'-7' 

24" 

24" 

20-34 

19-12 

S-4 

7'-9' 

24" 

15" 

19-20 

14-11 

S-5 

9'-ll' 

24" 

20" 

8-6 

5-8 

S-6 

ll'-13' 

24" 

20" 

14-44 

66-56 

3-7 

13'-15' 

24" 

20" 

33-29 

19-12 

S-8 

15'-17' 

24" 

24" 

7-19 

Dense  mediLm  to  fine  sand,    trace 
coarse  sand,   trace  fine  gravel. 

33-22 

S-9 

17'-19' 

24" 

22" 

12-17 

21-42 

S-10 

19'-21' 

24" 

12" 

15-21 

17-11 

S-11 

21 '-22 '6" 

18" 

10" 

10-12 

28-100/0 

/25' 

Very  stiff  silty  clay. 
Required  depth. 

S-12 

25'-27' 

24" 

24" 

WOR-9 

U-U 

S-13 

27'-29' 

24" 

15" 

4-8 

8-10 

DRILLER:  _ 

R.   Mallardo 

HELPER:       R   ■   Bume 

INSPECTOR:        J-   Bode 

REMARKS: 

Well  at  22'. 

10'   slotted,  12'   riser,  1  road  b 

ox,   3  bags  of  cement  grout,   3  ba 

ga  of  silica  sand,   1  pail  of  bentonite  pellets. 

flEUJ 

HnmPiHiRE 

DORIDG 

\    P.O.  BOX  165 

^    DERRY,  NH  03038 

BORING  LOG 

m 

Parcel    18  A   18B 

PROJECT 
Boston,  MA 

PROJECT  # 
10003-41 

DATE  START 

12-28-88 

DATE  END 

12-29-88 

SHEET  _L  OF  J_ 

BORING  # 
R-n    ow 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   l.D. 

SAMPLER 
SS 

1  3/8"  l.D. 

140  lbs. 

1 

30" 

•GROUNDWATER  OBSERVATIONS*                                | 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

12-29-88 

17' 

well   9  22' 

Upon  completion. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6' 

Fill:     sand,  gravel,   silt,  red  brick, 
stones. 

Dense  mediin  to  coarse  sand,   with 
layers  of  fine  sandy  silt  and  clay. 

S-1 

l"-3' 

24" 

21" 

18-24 

24-25 

S-2 

3'-5' 

24" 

20" 

42-50 

■;•  _ 

45-47 

S-3 

5'-7' 

24" 

20" 

22-31 

42-15 

S-4 

7'-9' 

24" 

10" 

27-45 

50-38 

S-5 

9'-ir 

24" 

12" 

46-50 

10' • 

116-22 

S-6 

11*-13' 

24" 

21" 

11-17 

31-54 

S-7 

13'-15' 

24" 

20" 

20-18 

22-33 

S-8 

15'-17' 

24" 

20" 

21-26 

15' 

\ 

25-30 

S-9 

17'-19' 

24" 

8" 

21-21 

19-14 

in' 

- 

S-10 

20'-22' 

24" 

24" 

12-7 

20' 

/24' 

9-8 

Stiff  silty  clay,   trace  fine  sand 

Required  depth. 
Well  at  22'. 

S-11 

22'-24' 

24" 

24" 

5-6 

6-7 

25    ~ 

30' 

DRILLER:  _ 

R.   Mallardo 

HELPER:      R.  Bume 

INSPECTOR:        J-   Bode 

REMARKS: 

10'    slotted,   12'   riser,   1  road  b 

ox,   3  bags  cement,   3  bags  silica 

sand,   1  pail  of  bentonite  pellets. 

BORING  LOG 


HEUJ 

HnmpsHiRE 

BORinC 

\    P.O.  BOX  165 

'    DERRY,  NH  03038 

Parcel   18  &  18B 
PROJECT 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

SAMPLER 

ss 

PROJECT  # 

10003-41 
DATE  START 

12-28-88 
DATE  END 

12-28-88 

SHEET  _J_  OF    1 

BORING  # 

B-14       OW 
LOCATION 

See  plan 

4    1/4"    I.D. 

1   3/8"   I.D. 

140  lbs. 

30" 

/  0 

•GROUNDWATER  OBSERVATIONS*                              | 

DATE 

DERH 

CASING 

STABILIZATION  Pf 

12-28-88 

16' 

well  ?  22' 

Upon  completion. 

SAMPLE                                                            1 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S" 

5'- 
10'- 
15'- 
20'- 

25'- 

30' 

^16' 

\ 

-^4' 
^28 '~ 

Fill:      sand,   gravel,  cinders,  glass, 
red  brick,  cobbles. 

Dense  to  mediim  dense,  mediim  to  fin( 
sand,    little  coarse  sand  with 
sandy  silt  layers. 

S-1 

l"-3' 

24" 

12" 

7-8 

16-29 

S-2 

3"-5' 

24" 

18" 

25-30 

26-29 

S-3 

5'-7' 

24" 

17" 

15-6 

11-8 

S-4 

7'-q' 

24" 

14" 

5-6 

5-6 

S-5 

9'-ir 

24" 

18" 

7-5 

20-52 

S-6 

ll'-U" 

24" 

15" 

108-65 

110-20 

S-7 

13'-15' 

24" 

12" 

13-15 

8-6 

S-8 

15'-17' 

24" 

21" 

3-5 

15-14 

S-9 

17'-19' 

24" 

24" 

20-23 

30-20 

S-10 

20' -22' 

24" 

22" 

7-10 

19-11 

S-11 

22 '-24' 

24" 

24" 

6-10 

12-12 

Stiff  silty  clay. 
Required  depth. 

S-12 

24 '-26' 

24" 

21" 

11-6 

7-7 

S-13 

26 '-28' 

24" 

24" 

5-8 

8-7 

DRILLER:  _ 

R.  Mallardo 

HELPER:          R.   Bume 

INSPErTDH:        J-   Bode 

REMARKS: 

Well  at  22'. 

10'   slotted,   12'   riser,   1  road 

box,   3  bags  of  cement  grout,   3  bj 

ags  of  silica  sand,   1  pail  of  bentonite  pellets. 

BORING  LOG 

P,,rccl    18  f.   18H 
PROJECT 

Boston,    M^ 

PROJECT  # 

10003-41 
DATE  START 

12-29-88 
DATE  END 

12-30-88 
SHEET         lOFl 

BORING  # 

R-n  ow 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING                                   SAMPLER 

-,  1/-"  i.;i.                    1  3/="  i.L. 

§/1 

nsiu 

HAmPSHIRE 
BORinC 

140   lbs. 

[ 

;i  i" 

) 

1  ' 
/ 

•GROUNDWATER  OBSERVATIONS-                              | 

I  \ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1             \    P.O.  BOX  165 

t- -/^    DERRY,  NH  03038 

12-29-88 

17' 

well    U   2J' 

u[xjn   completion 

. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/B" 

J 

10'- 
15>- 

20- 

25'- 
30' 

/l5' 

/l9'6" 

22' 
24' 

28' 

Fill:    sand,   gravel,    silt,   clay,    red 
brick. 

Dense  mediun  to  fine  sand,    layers  of 
sandy  silt  and  clay. 

Very  stiff   silty  clay. 

Mediun  dense  meditin  to  coarse  sand. 
Stiff  silty  clay. 

Required  depth. 

S-1 

l'-3' 

24" 

14" 

9-12 

26-28 

S-2 

3'-5' 

24" 

12" 

25-23 

20-14 

S-3 

5'-7' 

24" 

20" 

3-4 

5-5 

S-4 

7 '-9' 

24" 

20" 

8-28 

58-69 

q 

0 

0" 

lflO/0" 

S-5 

10'-10'6" 

6 

4" 

145/6 

S-6 

13'-15' 

24" 

20" 

34-21 

22-24 

S-7 

15'-17' 

24" 

20" 

11-19 

22-12 

S-8 

17'-19' 

24" 

24" 

13-17 

23-28 

S-9 

20'-22' 

24" 

24" 

11-12 

14-18 

S-10 

22'-24' 

24" 

24" 

7-10 

10-11 

S-11 

24 '-26' 

24" 

24" 

5-4 

6-6 

S-12 

26'-28' 

24" 

24" 

WOR-6 

7-9 

DRILLER:        R.   Mallardo 

HELPER:       R-   Burne 

IN.SPECTnfl:    J-    P°d'^ 

REMARKS:    Well  at  23'. 

10'    slotted,    13'    riser,    1  road  1 

X)x,    3  bags  of  cement  grout,   3  h< 

sgs  of  silica  sand,    1   pail  of  bontonite  pellets. 

BORING  LOG 


Parcel  18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 
DATE  START 

1-3-89 

OATE  END 

1-4-89 

SHEET    1      OF 

BORING  # 

B-16      OW 
LOCATION 
See  plan 

? 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING                                 SAMPLER 

H-S-A                                            SS 

4  1/4"  I.D. 

1   3/8"   I.D. 

m 

n£UJ 

HflmP5HIR£ 
BORinG 

140  lbs. 

■t 

30" 

} 

J 

•GROUNDWATER  OBSERVATIONS"                                I 

\    \ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

j  ;  ;        \    P.O.  BOX  165 
t--W^    DERRY.  NH  03038 

1-4-89 

17' 

jell   ?   23' 

Upon  completion 

*.,  ' 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPU 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6" 

5'  - 
10'- 

IS"- 
20'- 

25"- 
30' 

Fill:    sand,   gravel,   red  brick,   silt, 
cinders,  cobbles. 

S-1 

l'-3' 

24"  ' 

20" 

26-130 

34-24 

S-2 

3'-5' 

24" 

6" 

100-62 

42-35 

S-3 

5'-7' 

24" 

4" 

7-10 

8-9 

S-4 

7'-9' 

24" 

4" 

10-10 

11-12 

S-5 

9'-ll' 

■  ■  '    24" 

17" 

13-25 

1      .        \    , 

58-71 

S-6 

ll'-13' 

M   '24"    ' 

15" 

89-62 

'^     r            '.    ■ 

32-47 

S-7 

13'-15' 

^■24"      ' 

18" 

18-42 

1    ■■           \ 

\ 

47-34 

S-8 

15'-17' 

24"         • 

18" 

13-24 

Dense  mediim 

"  ■              i 

18-19 

/17'        ' 

to  fine  sand,    trace 

S-9 

17'-19' 

i4"       ' 

20" 

16-45 

coarse  sand,  clay  and  silt  layers. 

.   ■-       1 

26-28 

■;  "     .  1 

S-10 

20'-22* 

2V*          ■' 

20" 

13-20 

18-19 

S-11 

22 '-24' 

24" 

■  24" 

10-20 

39-24 

S-12 

25'-27' 

24" 

18" 

9-15 

19-19 

'      " 

^29' 

Soft  silty  clay. 

'         ■           ■        "        \     ■ 

'^      -         •  -v 

DRILLER:          R.   Mallardo                       '  i  •  :.    .  > 

HELPER:         "• 

Bume 

IN.«!PFCmH:      ^-    ^^^ 

REMARKS:                     ) ; 

.      1      . 

> 

! 

BORING  LOG 

Parcel   18  f.   18B 
PROJECT 

Boston,   MA 
PROJECT  # 

inoo3-61 
DATE  START 

1-3-81 

DATE  END 

1-3-89 

SHEET      2     OF    2 

BORING  # 

B-16    nw 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING                                 SAMPLER 

H-S-A                                              SS 

4   1/4"   I.D. 

1   3/8"  I.D. 

s 

f 

ncuj 

HnmP5HIR£ 
BORinG 

140  lbs. 

\ 

30" 

f  \ 

J  \ 

•GROUNDWATER  OBSERVATIONS*                              1 

1    ^ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

/             \    P.O.  BOX  165 

t— -—^    DERRY,  NH  03038 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S" 

"(■;' 

S-13 

30 '-32' 

24" 

24" 

3-3 

/^'~    ' 

Soft  silty  clay. 

Required  depth. 
Well  at  23'. 

4-7 

S-14 

32 '-34' 

24" 

18" 

WOR 

40' 

•    ' 

' 

> 

1 

DRILLER:         "•   Mallardo                                              HELPER:     «■   Bume                                                        INSPECTOR:       J-   Bode 

REMARKS:    lO'    slotted,    13'    riser,    1  road  box,   3  bags  of  silica  sand,   2  pails  of  bentonite  pellets,     - 
3  bags  of  cement  grout. 

BORING  LOG 

Parcel   18  &   18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 
DATE  START 
l-(^89 
DATE  END 

1-9-89 

SHEET       1   OF      1 

BORING  # 

B-17     OW 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL; 

CASING                                 SAMPLER 

H-S-A                                               SS 

4  1/4"   l.D.                                 1   3/8"   I.Ij. 

f 

ncuj 

HflmPSHIRE 
BORinC 

140  lbs. 

30" 

} 

/   { 

•GROUNDWATER  OBSERVATIONS' 

/  > 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

J                ■^     r.Kj.  o\jak  I  DO 

^- — -^    DERRY,  NH  03038 

1-6-89 

15' 

well    1  21' 

Upon  completion 

SAMPLE 

STRATA 
CHANGE 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6" 

SAMPLE  DESCRIPTION 

5'  A 

^13' 
■    29' 

S-1 

l'-3' 

24" 

20" 

39-50 

Fill:    sand,   gravel,    red  brick,  cinder 
silt,   clay,   glass. 

33-22 

S-2 

3'-5' 

24" 

10" 

22-17 

12-9 

10'- 

S-3 

5'-6'4" 

16" 

12" 

15-16 

100/4" 

S-4 

7'-9' 

24" 

12" 

7-12 

Stiff  silty  clay    and  clayey  silt, 
little  fine  sand. 

Dense  mediim  to  fine  sand  and  gravel, 
little  clay,    trace  silt. 

Stiff   to  very  stiff  silty  clay. 
Required  depth. 

31-21 

S-5 

9'-ll' 

24" 

14" 

18-17 

IS*- 

\ 

19-18 

S-b 

ll'-13' 

■■     24" 

18" 

7-4 

8-13 

S-7 

I3'-15' 

•■24" 

22" 

7-8 

1 

I 

9-18 

20'- 

S-8 

15'-17' 

24"           i 

8" 

14-19 

22-30 

S-9 

17'-19' 

24" 

17" 

24-24 

■' 

20-25 

S-10 

19'-2r 

24" 

21" 

8-12 

25"- 

' 

10-12 

S-11 

21'-23' 

24" 

20" 

15-10 

15-12 

S-12 

25 '-27' 

24" 

18" 

4-8 

6-14 

S-13 

27'-29' 

24" 

20" 

8-11 

15-13 

30' 

DRILLER 

:          R.   Mallardo 

HELPER:       ^-   "i^haud 

INSPECTOR:     ^-  ^^ 

REMARKS:  Well  at  21". 

10'    slotted,   11'    riser,    1   road  bo 

X,   3  bags  cement  grout,   3  pails 

of  silica  sand,    1  pail  ofbentonite  pellets. 

nEUj 
HnmpsHiRE 

DORinG 

\    P.O.  BOX  165 

■'    DERRY.  NH  03038 

BORING  LOG 

Parcel   18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 

DATE  START 

1-5-89 
DATE  ENO 

1-V89 

SHEET     1     OF    1 

BORING  M 

B-18     OW 

LOCATION 

See  plan 

nPE: 
SIZE: 
HAMMER: 
FALL 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1   3/8"  I.D. 

J1 

•/] 

140  lbs. 

■  / 

30" 

•GROUNDWATER  OBSERVATIONS*                              1 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

1-5-89 

17' 

well   (3   23' 

Upon  completion 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/e' 

5'  - 
10'- 
15'- 
20'- 

25  <■ 

30" 

4' 

Fill:     sand,   silt,  gravel, red  brick. 

Mediun  dense  fine  sand,    little 
medium  sand,   trace  fine  gravel. 

S-1 

l'-3' 

24" 

12" 

19-26 

28-21 

S-2 

3'-5' 

24" 

20" 

10-7 

2-3 

S-3 

5'-7' 

24" 

12" 

5-5 

6-9 

S-4 

7'-9' 

24" 

15" 

9-11 

16-21 

S-5 

9'-ll' 

'  ■    24" 

18" 

11-10 

^      .        \    1 

4-4 

S-6 

ll'-13' 

»*    24"    ' 

22" 

5-6 

VI      ;              *^ 

7-17 

yw 

Very  stiff  clayey  silt,   trace  fine 

sand. 

Dense  coarse  to  fine  sand  and  gravel. 

S-7 

13'-15' 

•■24"       ' 

24" 

7-8 

^      ■           I 

I 

8-21 

Xl5' 

S-8 

15'-17' 

24"         i 

10" 

43-60 

1 

16-14 

S-9 

17'-19' 

24"           ' 

10" 

11-19 

1 

20-26 

.          ' 

S-10 

20 '-22' 

24" 

18" 

23-10 

'■    - 

21-16 

S 

S-11 

22'-24' 

24" 

12" 

10-10 

/28~ 

tiff  siltv  clay. 

18-33 

Required  depth. 

S-12 

24'-26' 

24" 

15" 

15-8 

6-8 

S-13 

26'-28' 

24" 

8" 

8-9 

6-7 

-     ,     n      .. 

■     '            1  - 

■#*    ■■ 

DRILUR:  _ 

,-/•■■■                                     >■     -»,    \ 
R.  Hallardo                      '  '     ' 

HELPER:         P.  Michaud 

INSPECTOR:     ^-  ^^^ 

REMARKS: 

Well  installed  at  23'. 

10'  slotted,   13*   riser,   1  road 

1 
1 

XX,   3  bags  cement  grout,   3  bags 

of  silica  sand,   1  pail  of  benConite  pellets. 

BORING  LOG 

Pnrcel    18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 

DATE  START 

1-I2-'<1 
DATE  END 

1-12-39 

SHEET       1    OF    2 

BORING  # 

B-IQ     OW 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

SS 

1  3/8"   I.D. 

A/n 

(\&U 

HnmpsHiRE 
BORinc 

140   lbs. 

I 

30" 

)i 

/  9 

•GROUNDWATER  OBSERVATIONS-                              | 

1    k 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

f  :■;    \    P.O.  BOX  165 

t — -i*/^    DERRY,  NH  03038 

1-12-89 

17' 

well(?  23' 

Upon  completion 

\  ' 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPU 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/S" 

"l5'~ 
^20' 

"is*"' 

Fill:    sand,   gravel,   cinders,  cobbles 
red  brick,   silt,  clay. 

: 

Very  dense  mediun  to  fine  sand  and 
gravel. 

S-1 

l'-3' 

24" 

20" 

25-16 

9-9 

S-2 

3'-5' 

24" 

6" 

12-9 

23-100/2" 

5    - 
in' 

S-3 

5'-7' 

24" 

20" 

18-20 

25-31 

S-4 

7'-9' 

24" 

16" 

29-32 

19-11 

S-5 

9-'ll' 

24" 

20" 

18-13 

1      ,        \    , 

25-63 

S-6 

ll'-13' 

"      2W' 

20" 

58-28 

25-38 

S-7 

13'-15' 

"    24"     ' 

24" 

31-43 

1 

i 

39-34 

15^ 

S-8 

15'-17' 

24"       '' 

12" 

26-46 

i 

27-18 

S-9 

17'-19' 

24"         ' 

20" 

21-18 

1 

20-26 

Hard  silty  c 

,     ■       .     i 

lay,    medium   to   fine 

S-10 

20'-22" 

24" 

22" 

5-9 

sand    layers . 

Medium  dense  coarse  to  fine  sand, 
clay   layers. 

Stiff  silty  clay. 

13-13 

s-u 

22'-24' 

24" 

24" 

9-10 

23-16 

S-12 

24 '-26' 

24" 

24" 

8-9 

25  ■■ 

30' 

26-15 

S-13 

26 '-28' 

24" 

20" 

10-9 

14-11 

S-14 

28'-30' 

24" 

18" 

3-6 

X  • 

8-11 

DHIUf R:             ^-   "i<^'^3ud 

HELPER:      '^^   ^^^i" 

iNSPFrmn:    J-  ^°^^ 

REMARKS: 

1 

li 


[ 

L 

[ 


BORING  LOG 


Parcel    18  &  18B 
PROJECT 

Boston,   MA 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

SAMPLER 

ss 

PROJECT  # 

1(1003-41 
DATE  START 

1-12-89 
DATE  END 

1-12-89 
SHEET       2    OF    2 

BORING  # 

B-19       OW 
LOCATION 

See  plan 

4   1/4"   I.D. 

1   3/8"   I.I). 

nEUJ 

HnmP5HIRE 
BORinC 

140   lbs. 

30" 

/  5 
/  « 

•GROUNDWATER  OBSERVATIONS'                              | 

/  ? 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

i              \    P.O.  BOX  165 

^ -^    DERRY,  NH  03038 

,. 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/e" 

35'- 

S-15 

30 '-32' 

24" 

18" 

3-5 

Stiff  silty  clay. 
Required  depth. 

Well  at  23'. 

2-3 

DHILLER:         P-   Mlchaud                                            HELPER:    G.  Leavitt 

INSPECTOR:        J-   Bode 

REMARKSti,       10'   slotted,   13'   riser,   1  raod  box,  3  bags  cement  grout,   3  ba 

gs  of  silica  sand,  2  pails  of  bentonite  pellets. 

[ 
[ 

L 


BORING  LOG 

Parcel   18  &  18B 
PROJECT 

Boston,   MA 

PROJECT  # 

10003-41 

DATE  START 

1-  13-^" 

DATE  END 

1-13-39 

SHEET        1    OF    2 

BORING  # 

B-20     OW 

LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING 

H-S-A 

4   1/4"   I.D. 

SAMPLER 

ss 

1   3/8"   I.U. 

|/n 

nsuj 

HflmPSHIRE 
BORinG 

140  lbs. 

30" 

•GROUNDWATER  OBSERVATIONS*                                | 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

L'm''\    P.O.  BOX  165 
t— -^    DERRY,  NH  03038 

1-13-89 

16' 

well   (?   22' 

Upon  completion 

"■.  ■ 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEnH 

SAMPLE 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/e' 

5'  - 
10'- 

IS*- 
20'- 

25'- 
'  30' 

"l5' 
/27' 

Fill:   sand,  gravel,   silt,   red  brick, 
glass,  cinders. 

S-1 

r-3' 

24" 

14" 

7-8 

18-25 

S-2 

3'-3'l" 

1" 

1" 

100/1" 

S-3 

5'-7' 

24" 

12" 

12-12 

12-10 

S-4 

r-r 

24" 

10" 

11-18 

12-13 

S-5 

9'-U' 

24" 

23" 

10-37 

\    , 

50-50 

S-6 

ll'-13' 

" '  24"      ' 

20" 

85-54 

'■      ' 

48-42 

S-7 

13'-15" 

■'•24"        ' 

20" 

49-45 

'      ■          1 

i 

39-28 

Dense  raediun  to  fine  sand,  occasional 
silty  clay  layers. 

Stiff  silty  clay. 

S-8 

15'-17' 

24"           ' 

24" 

18-23 

i 

26-23 

S-9 

17'-19' 

24" 

24" 

16-12 

i 

15-14 

;    '          ) 

S-10 

20' -22' 

24" 

22" 

19-19 

22-23 

S-11 

22 '-24' 

24" 

24" 

33-57 

37-44 

S-12 

24'-26' 

24" 

18" 

10-33 

27-24 

S-13 

28 '-30' 

24" 

18" 

5-7 

,     -1.     . 

7-7 

.,    .,             ^^  .. 

'';     '" 

DRlLlfR:            P."  Michaud 

HELPER:         ^-   ^«^i" 

INSPFCTOH:     J-   ^°^^ 

REMARKS: 

1 

BORING  LOG 

Parcel    18  &   188 
PROJECT 
Boston,   MA 
PROJECT  # 
10003-41 
DATE  START 

1-13-89 

DATE  END 

1-13-89 

SHEET       2    OF   2 

BORING  # 

R-20       OW 
LOCATION 

See  plan 

TYPE: 
SIZE: 
HAMMER: 
FALL: 

CASING                                 SAMPLER 

H-S-A                                         SS 

&n 

(\&U 

HAmP5HIRE 

BORIOG 

4   1/4"   I.D. 

1  3/8"  I.D. 
140   lbs. 

■ 

V 

30" 

/ 

^l 

-GROUNDWATER  OBSERVATIONS*                              1 

1   \ 

DATE 

DEPTH 

CASING 

STABILIZATION  PER. 

i             \    P.O.  BOX  165 

C  \./^    DERRY,  NH  03038 

SAMPLE 

STRATA 
CHANGE 

SAMPLE  DESCRIPTION 

DEPTH 

SAMPLE 

# 

DEPTH 

PENETRATION 

RECOVERY 

BLOWS/6- 

S-14 

30' -32' 

24" 

24" 

5-5 

y^2' 

Stiff  silty  clay. 
Required  depth. 
Well  at  22*. 

6-4 

40 '■ 

nniLLER:     P-  Ml^^haud                                                   HELPER:      =.   Leavitt                                                   IMSPFrmR-         J'  ^^ 

REMARKS:     10'   slotted,   12'   riser,   1  road  box,   3  bags  of  cement,   3  bags  of  silica  sand,   2  pails  of  bentonite  pellets. 

:n3l^^a«-'m:-- 


APPENDIX  E 
Groundwater  Observation  Well  Installation  Reports 


L 
L 
L 
L 
[ 


L 
L 
[ 
[ 
L 
[ 
[ 
L 
C 
C 
[ 


/(QJ^  Haley 


&  Aldrlch.  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL  NO. 
FILE   NO.  _ 


P18-1(0W) 


10003-00 


PROJECT PARCEL    18    -    RUGGLES    &    TREMONT    STREETS 

LOCATION  BOSTON,    MA 

CLIENT METROPOLITAN/COLUMBIA    PLAZA   VENTURES 

CONTRACTOR         GUILD    DRILLING   CO.,     INC. 

DRILLER C.    O'DONNEL 


BORING  NO. 
LOCATION  _ 


BIB-IA 


BOSTON.    MA 
SEE    PLAN 


INSTALLATION  ratp  26    JULY    88 
H&A  REP W.    RUBIK 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION       14.3 


O 

2 
CO 

z 

g 

Q 

Z 

o 
o 


o 

CO 


GC 
< 

:d 


^^s^s^v^/^i^iJ^/zM^y/-*- 


FILL 


5.0'. 


PEAT 


7.0* 


FILL 


.2.0' 


BENTON ITE 
2.5' 


OTTAWA 


SAND 


.ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

.B<UeVffrH20»>OR   STICKUP  *«OVS    BELOW 
GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

flNDICATE   ALL  SEALS   SHOWING 
DEPTH.  THICKNESS   AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.  BlaacWM*3JK  DEPTH   OF  BOTTOM 
OF   CASING 


•  INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


c 


.  BCSaTOWIJW  DEPTH  OF  BOTTOM  OF  RISER 


V 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.Bi;eV«nOJ»  DEPTH  OF  BOTTOM  OF  POINT 


Bottom  of  Exploration 
at  19.0  ft. 


.^_B^:e4WiTXX»  DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


0.0  ft. 


1.0  in. 


6.0  in. 


Bentonite 


Roadway  Box 
3.0  in. 


2.0  ft. 


2.0 

xn 

_Qtiawa^ 

Sand 

4.0 

in 

Machine 
Slotted  PVC 


0.010  in. 


2.0  in, 


Ottawa  Sand 


19.0  ft. 


19.0  ft. 


2.0  ft. 


LENGTH  OF  CASING  (Lj) 


4.0    ft. 


LENGTH  OF  RISER  PIPE  (L  ,  ) 


15.0  ft, 


LENGTH  OF  POINT  (L,  ) 


19.0  ft. 
PAY  LENGTH 


/C^J^  Haley 


&  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION   WELL   REPORT 


WELL   NO. 
FILE    N0._ 


P18-2(OW) 


10003-00 


PROJECT- 
LOCATION 
CLIENT 


PARCEL    18    -    RUGGLES    &    TREMONT    STREETS 

BOSTON,    MA 

METROPOLITAN/COLUMBIA  PLAZA  VENTURES 


BORING  NO. 
LOCATION  _ 


P18-2 


BOSTON.    MA 


SEE    PLAN 


CONTRACTOR         GUILD    DRILLING   CO.,     INC. 
DRILLER C.    O'DONNEL 


-26    JULY    88 


INSTALLATION  DATE' 

H&A  REP W.     RUBIK 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION        15.1 


y/Ay<iw/yyy/^//W/y''^^^ 


FILL 


13.5' 


SAND 


-1.0' 


BENTON ITE 
1.5' 


OTTAWA 


SAND 


L, 


.KKKSMCHBM  OR   STICKUP  ABOVE /jeeWWK 
GROUND  SURFACE  OF   CASING  OR 
ROADWAY  BOX 

-ffcewfnowKW  stickup  aosjvs  below 

GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF   SURFACE   SEAL 

TYPE  OF   SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS   AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

. BbacwMsaK  depth  of  bottom 

OF   CASING 


.INSIDE  diameter  OF  RISER  PIPE 
.type  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


V— 

o 

o  o- 

0< 

o 
( 

o  o 


.6C©<wm0W  DEPTH   OF  BOTTOM  OF  RISER 


Y 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.&We««TK38«  DEPTH  OF  BOTTOM  OF  POINT 


Bottom  of  Exploration 
at  19.0  ft. 


.^_ff1iGWmOW  DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


11.0  in. 


0.0  ft. 


6.0  in. 


Bentonite 


Roadway  Box 
3.0  in. 


13.0  in. 


2.0  in, 


Ottawa  Sand 
4.0  in. 


2.5  ft. 
Machine 


Slotted  PVC 


0.010  in. 


2.0  in. 


Ottawa  Sand 


17.5  ft, 


19.0  ft. 


2.0  ft, 


LENGTH  OF  CASING  (Lj) 


2.5    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


15.0  ft. 


LENGTH  OF  POINT  (L^) 


17.5  ft. 
PAY  LENGTH 


Z^^Tk    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 
FILE   N0._ 


P18-3 (OW) 


10003-00 


PROJECT- 
LOCATION 
CLIENT 


PARCEL   18    -    RUGGLES    S    TREMONT    STREETS 

BOSTON,    MA 

METROPOLITAN/COLUMBIA  PLAZA  VENTURES 


CONTRACTOR 
DRILLER 


GUILD  DRILLING  CO. 


INC. 


C.    O'DONNEL 


BORING  NO. 
LOCATION  _ 


P18-3A 


BOSTON.    MA 


SEE    PLAN 


INSTALLATION  DATE  19    JULY    88 
A.    BARJOSEF 


H&A  REP. 


SURVEY 
DATUM 


NGVD 


GROUND 

ELEVATION      16.4  


< 

o 

CO 


O 

z 

CO 

2 
O 


o 

LU 

M 

CC 
< 


FILL 


8.0'- 


-2.0' 


BENTON ITE 
2.5' 


OTTAWA 


SAND 


SAND 


.ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF   CASING  OR 
ROADWAY  BOX 

.K;e4Wfnoi»K>R  stickup  *««jvs  below 

GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF   SURFACE   SEAL 

TYPE  OF   SURFACE   SEAL 

flNDICATE   ALL  SEALS  SHOWING 
DEPTH,  THICKNESS   AND  TYPE 


.TYPE  OF   CASING 

.INSIDE  DIAMETER  OF  CASING 

.  BbSCWiKiaK  DEPTH   OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE   OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


o 

o  o 

o< 
o 


.  EdieoTO«l3W  DEPTH   OF  BOTTOM  OF  RISER 


V 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE   OR   SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.BVeWfnOra  DEPTH   OF   BOTTOM  OF  POINT 
.BI^eVOTTOW  DEPTH  OF  BOTTOM 


Bottom  of   Exploration 
at    19.0    ft. 


OF  BOREHOLE 
LFIGURES  REFER   TO:  EL. 


DEPTH 


0.0    ft. 


1.0    in. 


6.0   in. 


Bentonite 


Roadway  Box 


3.0   in. 


2.0    ft. 


2 

.0 

in 

.Ottawa. 

Sand 

4 

0 

in 

Machine 
Slotted  PVC 


0.010    in, 


2.0   in. 


Ottawa  Sand 
19.0    ft. 
19.0    ft. 


2.0    ft. 


.LENGTH  OF  CASING  (L3) 


4.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


IB.Q    ft. 


LENGTH  OF  POINT  (L^  ) 


19.0    ft. 
PAY  LENGTH 


AQA 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 
FILE   NO.  _ 


P18-4(OW) 


10003-00 


PROJECT PARCEL    18    -    RUGGLES    &    TREMONT    STREETS 

LOCATION  BOSTON,    MA ^ 

CLIENT METROPOLITAN/COLUMBIA    PLAZA    VENTURES 

CONTRACTOR         GUILD   DRILLING   CO.,    INC. 

DRILLER B.    DUNPHY 


BORING  NO. 
LOCATION  _ 


P18-4A 


BOSTON,    MA 
SEE   PLAN 


INSTALLATION  nATpSO    JULY    88 
H&A  REP W.     RUBIK 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION     14.6 


< 
o 


O 

2 

CO 

2 
O 


o 
o 


o 

(fi 

M 
< 

3 
CO 


///^A=^//U^A^/^//y/^/i:, 


For 
soil 
condi- 
tion. 
See 

Boring 
P18-4 


OTTAWA 


SAND 


Bottom  of  Exploration 
at  19.0  ft. 


2.0    ft, 


L  LENGTH  OF  CASING  (LJ 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE   OF    CASING  OR 
ROADWAY  BOX 

-5<ce4«mow>oR  stickup  abovs  below 

GROUND   SURFACE  OF   RISER   PIPE 

.THICKNESS  OF   SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE   ALL  SEALS  SHOWING 
DEPTH.   THICKNESS   AND   TYPE 


.TYPE  OF   CASING 

.INSIDE  DIAMETER   OF   CASING 

.  BfejSOlWntQIK  DEPTH   OF   BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


o 
c 

o  o. 


1 


.  &C^<WW:B2W  DEPTH   OF  BOTTOM  OF  RISER 


V 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR   SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.B^^evmTOW  DEPTH  OF  BOTTOM  OF  POINT 


.^_Bl;ev«TK>J»  DEPTH   OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL.. 


DEPTH 


0.0    ft. 


4.0    in, 


Roadway  Box 
3.0   in. 


2.Q   £t. 


2.0 

in 

_Qtiawa^ 

Sand 

4.0 

in 

4.0  ft. 
Machine 
Slotted  PVC 


0.010    in. 


2.0   in. 


Ottawa  Sand 


19.0   ft. 


19.0    ft. 


4.0    ft. 


LENGTH  OF  RISER  PIPE  (L,) 


15. Q  £t, 


LENGTH  OF  POINT  (L^  > 


19.0  ft. 
PAY  LENGTH 


A^A 


Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT. 


PARCEL    18 


LOCATION 
CLIENT 


Rn.qTriN,    M&qciflrHri.qFTTc; 


F.R.    HARRIS    ENGINEERING 


CONTRACTOR      GUILD    DRILLING 
DRILLER  — 


PETER    BROWN 


WELL   N0.R1  -OM 


FILE   NO.      10003-41 


BORING  NO.      Bl 


LOCATION  See  Plan 


INSTALLATION  HATF  4    OPT    «R 
H&A  RFP     S.     Kelly 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


14.3 


< 

o 

CO 


O 

z 

CO 

2 
O 

I- 

Q 

Z 

o 
o 


o 

CO 

LU 

M 

< 

3 
CO 


CEMENT 
0.5  


FILL 


13.5 


SAND 
and 

SILT 

—  26.5 
CLAY 


BACKFILL 
2.5  

BENTONITE 
3.5  


Filter    SAND 


■10.0 


BENTONITE 
11.0  — 


Filter 
SAND 


-22.0 


BACKFILL 


.^.ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH.  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.Mi*W«««feEPTH  OF  BOTTOM 
OF  CASING 


-INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


I 


:.\rc 


.BKe'JWP(0««3EPTH  OF  BOTTOM  OF  RISER 
.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 


JiBBE«MflX(aM/ DEPTH  OF  BOTTOM  OF  POINT 


.EKE^MHSH/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 

I   FIGURES  REFER  TO:  EL 


DEPTH 


n  n  £t, 


Q.C    ft. 


1.0    ft. 
Lement/ 

Benton itn 


Roadwav 

Box 

3 

0 

i  n 

?. 

n 

ft- 

2.0    in. 


Filter    Sand 
6.5    in. 


12.0    ft. 


PVC 


0.010    in, 


2.0    in. 


Filter    Sand 
22.0    ft. 


30.0    ft. 


2.0    ft, 


L  LENGTH  OF  CASING  (L,) 


12.0    ft, 


.  LENGTH  OF  RISER  PIPE  (L  ,  ) 


10.0  ft. 


LENGTH  OF  POINT  (L^  ) 


22.0  ft. 

PAY  LENGTH  _ 


X^s^lL    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO.    B2B--0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.  ii^Ji_ 


LOCATION 
CLIENT 


Rn.qTnN,     MflS.q&rHrTqi?TT<; 


LOCATION  See  Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  GUILD  DRILLING 
DRILLER 


BROWN 


INSTALLATION  OATF  5    OCT 
H&A  REP S.     Kelly 


SURVEY 
DATUM 


NGVD 


GROUND 

ELEVATION         13.4  


— 10.0- 


FILL 


SILT 


BACKFILL    ' 

1.0  

BENTONITE 

2.5  


Filter    SAND 


9.0   

BENTONITE 

10.2  — 


Filter 
SAND 


—  20.0 
SAND 


21.0  - 

Backfill 


.ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


.^-JBLEXMXKXH DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


"V 


L 


&)j6««ffJ0W DEPTH  OF  BOTTOM  OF  RISER 
TYPE  OF  POINT  OR  MANUFACTURER 
SCREEN  GAUGE   OR  SIZE  OF  OPENINGS 
DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 

DEPTH  OF  BOTTOM  OF  POINT 
JiKCiEWMXOtK/ DEPTH  OF  BOTTOM 


OF  BOREHOLE 
[figures  REFER  TO:  EL. 


DEPTH 


0.0    ft. 


0.0    ft. 


1.0   ft. 


Bentonite 


Roadway    box 


3.0    in. 


^--0   fi-- 


2-0    in. 


F  i  1  f  p  r Sajic 


Q-O    in 


11.0    ft. 


PVC 


0.010    in, 


2.0    in. 


Filter    Sand 


21 -0    ft- 
32.0    ft. 


2.0    ft. 


.LENGTH  OF  CASING  (Ljl 


11.0    ft. 


LENGTH  OF  RISER  PIPE  (L, 


10.0  ft. 


LENGTH  OF  POINT  (L2) 


22-0  ft. 
PAY  LENGTH 


A^X 


(■—a-jV    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO.    B3-0W 


FILE   NO.     10003-41 


PRn.lFHT 

PARCEL    18 

1  nrATiON 

Rn.qTDM,      MAClc^ATHIT.qRTTq 

r.\  IFNT 

F.R.     HARRIS    ENGINEERING 

CONTRACTOR 

GUILD    DRILLING    CO. 

nRII  1  FR 

P .     BROWN 

BORING  NO.  B3_ 


LOCATION  See  Plan 


INSTALLATION  HATF    7    OCT 
H&A  RFP    S.    Kelly 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


16.0 


CEMENT 
0.5 


FILL 

I 14.0 

SAND 

—  20.0 

SAND 

-23.5 

CLAY 

26.0 


BACKFILL 

3.0  

BENTONITE 

4.0  


Filter    SAND 


•11.0 


BENTONITE 

13.0  — 

Filter 
SAND 

Backfill 
26.0 


.ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

'indicate  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


0.0  ft. 


0.0  ft. 


1-0  fj-- 


cement/ 
bentonite 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

-}5t«**3clfiM( DEPTH  OF  BOTTOM 
OF  CASING 


Roadway    Box 


3.0    in. 


2.0    ft 


a 
o  o 


1 


INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
DIAMETER  OF  BOREHOLE 


2.0    in. 


Filter    .Sand 


9.0    in. 


Pvr 


n  mn  in. 


_^^eWf  few  DEPTH  OF  BOTTOM  OF  RISER      14.Q    ft 

-TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

_TYPE  OF  BACKFILL  AROUND  POINT 

_^^g«WfK)W DEPTH  OF  BOTTOM  OF  POINT 


2.0    in. 


Filter    .S^nd 
24.0    ft. 


.BiXXXXtOtl/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 

1  FIGURES  REFER  TO:  EL 


?fi   n   fi- 


, DEPTH 


2.0    ft. 


.LENGTH  OF  CASING  (L3) 


14.0    ft. 


LENGTH  OF  RISER  PIPE  (L, 


10.0  ft. 


LENGTH  OF  POINT  (L^) 


24.0  ft. 
PAY  LENGTH  . 


A^X 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B3  -.-OW 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.alJ. 


LOCATION 
CLIENT 


RnSTON,  MASSACHUSETTS 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NPW  HAMPSHIRE  RORTNG 

npii  I  FR  RnnRR   rfirns 


INSTALLATION  HATF      3    JAN    89 
H&A  RFP         John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


15.0 


< 
o 
to 


O 

z 

w 

z 
o 


o 
o 


o 

CO 


< 


3 


:^^s^5^;?!;?5^^5^;5?5?^!^^ 


FILL 


17.0 


SAND 


—  23.  5 
CLAY 


Cement/ 
Bentonite 


—  9.0  

Bentonite 
11.0  — 


Filter 
SAND 


— —  23,5  — 
Cement/ 

Rpntnni  tP 


,^_ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUPXXaOWBOeELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


,«_!iEI!ffi««KQNMDEPTH  OF  BOTTOM 
OF  CASING 


c 

O  o4h- 

o 
o 


1 


INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
DIAMETER  OF  BOREHOLE 


.EiEWCHBMXDEPTH  OF  BOTTOM  OF  RISER 


■Tn 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE   OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 

tEYKHKUaXDEPTH  OF  BOTTOM  OF  POINT 


,,_¥«VX1Q®»/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


0.0  ft, 


6.0  in. 


9.0  ft. 


Cement/ 
Bentonite 


Roadway  Bo> 


3.0  in, 


2.0  ft. 


2.0  in. 
Cement/ 


Bontonito 


H-0  in. 


13.0  ft. 


PVC 


0-010  in. 


2.0  in. 


Filter  Sane 


23.0  ft. 


28-0  ft. 


2.0  ft. 


.LENGTH  OF  CASING  (L3) 


13.0    ft. 


LENGTH  OF  RISER  PIPE  (L, 


10.0  ft. 


LENGTH  OF  POINT  (L^) 


23.0  ft, 
PAY  LENGTH  _ 


A^J< 


l--tfk     Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B3  -^-OW 


FILE   NO.      10003-41 


PRn.lPHT 

PARCEL    18 

1  nrATI^M 

Rn.qTON,    MA<^qArHri.<;RTT.q 

n  iPMT 

F.R.    HARRIS    ENGINEERING 

CONTRACTOR 

NFW    HAMPSHTRR     BORING 

nRIl  1  FR 

ROGER     RriRNS 

BORING  N0.a3.w_ 


LOCATION  See    Plan 


INSTALLATION  HATP      3    JAN    89 
H&A  PPP         John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


15.0 


< 
o 
CO 


2 

o 


o 

111 

M 

< 

CO 


A'.^^/(^//^/Ai///S>'//$/f/l^/<^ 


FILL 


P    I—   17.0 

Q 
Z 
O 

o 


SAND 


-23.5 
CLAY 


Cement/ 
Bentonite 


—    9.0 

Bentonite 
11.0    - 


Li 


Filter 
SAND 


\ 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

.ELEVATION  OR   STICKUPXAKaWB/«ELOW 
GROUND  SURFACE  OF  RISER  PIPE 

THICKNESS  OF   SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE   ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


,^_XEKEW«XiaN«DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


23.5    — 

Cement/ 
Reni-nni  1-P 


1 


.EiEJUfflBNXDEPTH  OF  BOTTOM  OF  RISER 


■Y 


.TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 

LEMKiaBXKDEPTH  OF  BOTTOM  OF  POINT 

_¥^S>('X«SN/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


0.0  ft. 


6.0  in. 


9.0  ft. 


Cement/ 
Bentonite 


Roadway  Bo> 


3.0  in, 


2.0  ft. 


2.0  in. 
Cement/ 
Bontonito 


«-n  in. 


13.0  ft. 


PVC 


Q.QIQ  in. 


2.Q  in. 


Filter  Sane 


23.0  ft. 


2R-0  ft. 


2.0  ft. 


LENGTH  OF  CASING  (Lj) 


13.0    ft. 


LENGTH  OF  RISER  PIPE  (L,  ) 


10.0  ft. 


LENGTH  OF  POINT  (L^) 


23.0  ft, 
PAY  LENGTH  _ 


A^A 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B4-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.     B4 


LOCATION 
CLIENT 


Rn.qTON,      MA.q.ciArHTTqFTT.g: 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER  — 


BOB    _  MALARDO 


INSTALLATION  DATE  _20_DEC_ 
H&A  BFP    John    Bodfi 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


17.8 


< 

o 

CO 


O 

2 
2 

o 


o 
o 


o 

CO 

UJ 
M 

CT 
< 

CO 


-m7^'!^^^:^^;^^^^7^7w^:^w 


FILL 


■17.0 


SAND 

with  clay 
layers 


-  28.0 
CLAY 


Cement/ 
Bentonite 


Filter 
SAND 


21.0  — 

Cement/ 
Bentonite 


ir 


L, 


,^_ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


,*-Jei;e4««K>W DEPTH  of  BOTTOM 
OF  CASING 


INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
DIAMETER  OF  BOREHOLE 


I 


"V 


-Rt««flf*5a!t«3EPTH  OF  BOTTOM  OF  RISER 
.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.{?K6CiMaH«5NN)EPTH  OF  BOTTOM  OF  POINT 
.EKB1MCH0MKDEPTH  OF  BOTTOM 


OF  BOREHOLE 
[figures  refer  TO:  EL. 


DEPTH 


0-0    ft. 


0-n   ft. 


«   n    fh 


Cement/ 
Bfintonitp. 


Roadway  Box 


3  .  0 — in. 


3.0  ft. 


2.0  in. 


Cement/ 
Rentoni  te 


8  n  in 


11.0  ft. 


PVr: 


0.010  in, 


2.0  in. 


Filter  Sand 


21.0  ft. 


32.0  ft. 


3.0  ft. 


LENGTH  OF  CASING  (Lj) 


11.0    ft. 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L,) 


LENGTH  OF  POINT  (Lj  ) 


21.0    ft. 
PAY  LENGTH  _ 


/j^^J>L     Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO.    B5-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.  B5_ 


LOCATION 
CLIENT 


Rn.qTnN,    MA.q.^ArHrTqFTT.q 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
HRII  I  PR      BOB  MALARDO 


INSTALLATION  nATF20  DEC 
H&A  RRP  John  Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


15.5 


O 

CO 

UJ 

M 

GC 
< 

3 
CO 


''^^:^7^^^^y77^^7^':^^ 


FILL 


15.0 


SAND    with 

clay 

layers 


—  19.0 
CLAY 


Cement/ 
Bentonite 

7.0  

Bentonite 

9.0 


Filter 
SAND 


21    9 
mt/ 


Center 
Bentonite 


.^_ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF  SURFACE  SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.i:CS^Xm»K DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


1 


Ba:e4«>?noiw DEPTH  of  bottom  of  riser 

J TYPE  OF  POINT  OR  MANUFACTURER 


"Y 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 


JiKIffiCWiWISN^CEPTH  OF  BOTTOM  OF  POINT 


.gKfiC'XaaXQlM/OEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  refer  TO:  EL 


DEPTH 


n-n   ft. 


n.n  ft, 


7  n   ft- 


Cement/ 
Bentonite 


Roadway  Bo; 


3.0  in. 


2.0  ft. 


2.0  in. 


Cement/ 

Rpntnn  i  t p 


i.O  in. 


11.0  ft. 


PVC 


n  nin  in 


?-n  in 


PiU-PT-  g;anH 
21.0  ft. 


23.0  ft. 


2.0  ft, 


LENGTH  OF  CASING  (Lj) 


11.0    ft. 


10.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (Lj) 


21.0    ft. 
PAY  LENGTH  _ 


X^^J^  Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO.    B6-0W 


FILE   NO.     10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.      B6 


LOCATION 
CLIENT 


Rn.qrnN,    Ma':;c;arHri.';FTT<:; 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
nPII  I  PR      BOB  MALARDO 


INSTALLATION  DATE  21  DEC 
H&A  RPP  John  Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


18.5 


/S^Ssm^V/MW^/ZV^xy-^^ 


FILL 


•18.0 


SAND 


-  24.0 
CLAY 


Cement/ 
Bentonite 


11.0  — 

Bentonite 
-13.0  — 


Filter 
SAND 


Filter 
SAND 

24.0  — 

Cement/ 
Bentonite 


.ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


L*_jetl»XIKaWDEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
-DIAMETER  OF  BOREHOLE 


J_ 


„v 


aLEXXTIBNXDEPTH  OF  BOTTOM  OF  RISER 

.TYPE  OF  POINT  OR  MANUFACTURER 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 

.KKEfWfM»N«)EPTH  OF  BOTTOM  OF  POINT 

.KJ<giMf«»N/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


0.0    ft. 


0-0    ft. 


,1,1  .n  ft 

Cement/ 


7 
Rt^ntoni  tfi 


Roadway    Box 
3.0    in. 


2.Q    ft 


2.0    in. 


Cement/ 

Rpntnni  tp 


S-0     in. 


14.0    ft. 


PVf. 


0-010    in. 


2.0    in. 


Filter    Sand 


?4.n    ft- ■ 

:^q-n  ft. 


2.0    ft. 


LENGTH  OF  CASING  (L 


14.0    ft. 


10.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (L. 


24.0    ft. 
PAY  LENGTH  J 


A^A 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATrON  WELL  REPORT 


WELL   NO.    B7-0W 


FILE   NO.     10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.      B7 


LOCATION 
CLIENT 


Rn.qrnN,    MAf^sftrHTTgPTTc; 


LOCATION  See    Plan 


F.R.     HARRIS    ENGINEERING 


CONTRACTOR  NEW    HAMPSHIRE    BORING 
ORIIIPR  BOB    MALARDO 


INSTALLATION  nATF22    DEC    88 
H&A  RFP         John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


17.0 


-16.0 


y^Ay^y^/A'yi^/^/A!K^Aiy'''^y^ 


FILL 


SAND 


-27.0 


CLAY 


Cement/ 
Bentonite 


9.0  

Bentonite 
11.0  — 


L, 


Filter 
SAND 


,^_ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


0.0    ft, 


-ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


0.0    ft. 


t 


THICKNESS  OF  SURFACE   SEAL 
I      TYPE  OF  SURFACE   SEAL 


g.Q  ft, 

cement/ 

Benton i  tp 


INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.KKK«KK0M«DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


Roadway    Box 
-3-0    in 


2.0    ft. 


2.0    in. 


Fi  1  tpr     c^anr^ 
8-0     in- 


ML 


22.0   — 

Cement/ 
Bentnni tp 


"VI- 


EkK>M(HSNM3EPTH  OF  BOTTOM  OF  RISER  11.  Q    ft. 

TYPE  OF  POINT  OR  MANUFACTURER  PVC 

SCREEN  GAUGE  OR  SIZE  OF  OPENINGS  0.010    in. 

DIAMETER  OF  WELLPOINT  '       ^"' 

TYPE  OF  BACKFILL  AROUND  POINT  Fi  ItPr    .qnnd 

EkRXM<«N«3EPTH  OF  BOTTOM  OF  POINT  21.0    ft. 
gl^i^^^tlSNJCoEPTH  OF  BOTTOM 


32.0    ft. 


OF  BOREHOLE 
[figures  refer  TO:  EL. 


, DEPTH 


2.Q    ft. 


L  LENGTH  OF  CASING  (Lj) 


11.0    ft. 


10.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (L^) 


21.0    ft. 
PAY  LENGTH  _ 


AvA 


Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT. 


PARCEL    18 


LOCATION 
CLIENT 


Rn.<^TnN,    MA.qqArHrTqFTTq 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
ORILLER_ 


BOB  MALARDO 


WELL  NO.  B8-0W 


FILE  NO.  10003-41 


BORING  NO.  RH 


LOCATION  See    Plan 


INSTALLATION  HATF  2  3    DEC    RR 
H&A  REP John    Bodp 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


20.5 


//A\yyiyy^^yy^//'^//y^^^^ 


FILL 


23.0 


SILT 


29.0 


CLAY 


Cement/ 
Bentonite 


10.0  — 

BENTONITE 

12,0  — 


L, 


FILTER 
SAND 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS   AND  TYPE 


0.0    ft. 


3.^0. 


10.0    ft. 
Cement/ 


Rpnti7in.i.te 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.B4ie4«SnOJ« DEPTH  OF  BOTTOM 
OF  CASING 


Roadway    Box 


3-0    in 


2.0    ft. 


INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


Cement/ 


Bentonito 
8.0  in. 


27.0 


Cement/ 
Bentonite 


1 


.KKKSCMHOMMDEPTH  OF  BOTTOM  OF  RISER     15.5    ft. 
.TYPE  OF  POINT  OR  MANUFACTURER  PVC 


:VV 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS        0.010    in. 

2.0    in. 
.DIAMETER  OF  WELLPOINT  

.TYPE  OF  BACKFILL  AROUND  POINT  Filter    Sand 


.li^g¥>KflSIWDEPTH  OF  BOTTOM  OF  POINT     ?S  .  S    ft- 


.SXKXKHBKKDEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  REFER  TO:  EL 


33.0    ft. 


DEPTH  _X_ 


o 
u. 


2.0    ft. 


L  LENGTH  OF  CASING  (L-,) 


15.5    ft. 


.  LENGTH  OF  RISER  PIPE  (L  ,  ) 


10-0  ft. 


LENGTH  OF  POINT  (L, 


25.S  ft 

PAY  LENGTH  _ 


A^7< 


Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT. 


PARCEL    18 


LOCATION 
CLIENT 


RnRTriN,    Mflg;gflrHri<;FTT.q 


F.R.     HARRIS    ENGINEERING 


CONTRACTOR     NEW    HAMPSHIRE    BORING 


DRILLER. 


BOB    MALARDO 


WELL   NO. 


B9-0W 


FILE   NO.      10003-41 


BORING  NO. 


B9 


LOCATION  See    Plan 


INSTALLATION  HATPll    JAN    89 
H&A  REP John    Rnrjp 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION   15.8 


FILL 


15.0 


SAND 


-  29.0 
CLAY 


Cement/ 
Bentonite 

8.0  

Bentonite 

10.0  — 


Filter 
SAND 


L, 


,^_ELEVATION  OR   STICKUP   ABOVE/BBBOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


3.0    in. 


-ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH.  THICKNESS   AND  TYPE 


0.0  ft. 


8.0  ft. 


Cement/ 
Bantonito 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


Roadway  Bnx 
3.0  in. 


_^^W¥K)W DEPTH  OF  BOTTOM 
OF  CASING 


1.8    ft. 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


2.0  in. 


Cement/ 
Rpntoni te 


8.0  in. 


.UL 


21.5  — 

Cement/ 
Bentonite 


BCSWHaaSMOEPTH  OF  BOTTOM  OF  RISER      1-0    ft- 
TYPE  OF  POINT  OR  MANUFACTURER  PVC 


Arr 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS        0.010    in. 
.DIAMETER  OF  WELLPOINT  '       ^"' 

.TYPE   OF  BACKFILL  AROUND  POINT  Filter    .qand 


-KlffiWHXaBKOEPTH  OF  BOTTOM  OF  POINT     ^^-O    ft. 


.KKEWMXONMDEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  refer  TO:  EL 


34.0    ft. 


DEPTH  ^L 


2.0    ft. 


L  LENGTH  OF  CASING  (L,) 


11.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


1 1 .n  ft 


LENGTH  OF  POINT  (L^  ) 


22.0  ft. 
PAY  LENGTH  _ 


yy^-J^  Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATrON  WELL  REPORT 


vVELL   NO.    BIO-OW 


FILE   NO.     10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.  BIO 


LOCATION 
CLIENT 


Rn<;TnN,    MA<:;qArHnqF-TTq 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER- 


BOB    MALARDO 


INSTALLATION  DATE     H    JAN    89 
H&A  RFP  John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION         21.1 


/A^^A!^V/'/>^/yi!y//V^^/i:- 


FILL  Cement/ 

Bentonite 


15.0 


SAND 


-  24.0 
CLAY 


13.0 


Bentonite 

15.0    - 


Filter 
S  AND 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE  SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH.  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


-*-2filfi4«5r}a» DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


27.5 


Cement/ 
Bentonite 


KKKKMX0NKDEPTH  OF  BOTTOM  OF  RISER 
„j TYPE  OF  POINT  OR  MANUFACTURER 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 

.KKKKXWBNXDEPTH  OF  BOTTOM  OF  POINT 

S^gXCTIBNXDEPTH  OF  BOTTOM 
OF  BOREHOLE 


[figures  REFER  TO:  EL. 


DEPTH 


0.0    ft. 


0.0    ft, 


13.0    ft. 


Cement/ 
Be.'itonitQ 


Roadway  Bo} 


3.0  in. 


2.0  ft. 


■  0  in. 


Cement/ 
BantonitQ 
8.0  in. 


17. Q  ft. 
PVC 


0.010  in. 


2.0  in. 


Filter  Sand 


27.0  ft. 
29  .0  ft. 


2.0  ft. 


L  LENGTH  OF  CASING  (L,) 


17.0    ft. 


LENGTH  OF  RISER  PIPE  (L  ,  ) 


10.0  ft. 


LENGTH  OF  POINT  (L. 


27.0  ft. 
PAY  LENGTH  _ 


X^^\   Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


vVELL   NO.     Bll-OW 


FILE   Nn.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.    Bl  1 


LOCATION 
CLIENT 


RnsTON,    MAq.qArHrTc:FTT<? 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER BOB  MALARDO 


INSTALLATION  DATE  10  JAN  89 
H&A  BFP    John  Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION   16.3 


—  15.0 


FILL 


SAND 
with 

Silt  and 
clay 
layers 


-  27.5 
CLAY 


Cement/ 
Bentonite 


9.0    

Bentonite 

11.0   — 


L, 


Filter    SAND 


,^_ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH.  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


-XKlCgSMCW8N?t)EPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


23.5  — 

Cement/ 
-Bentonite 


„v 


1 


JEXEMMCBSKDEPTH   OF  BOTTOM  OF  RISER 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 


Jgl^eWWf  Jew  DEPTH  OF  BOTTOM  OF  POINT 


jeOB4M«»OW DEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  REFER  TO:  EL 


DEPTH 


0.0    ft. 


0.0    ft. 


2.Q    ft 
Cement 


r 


Bentonite 


Roadway    Bo 

3.Q   in. 


2-n   ft 


Cement/ 


Rpntnnite 
8.0    in. 


13.0    ft. 


Pvr 


0.010    in. 


2.0    in. 


Filter    Sand 


23.0    ft. 


32.0    ft, 


2.0    ft. 


-LENGTH  OF  CASING  (L3) 


13.0    ft, 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (L,) 


23.0    ft. 
PAY  LENGTH  _ 


A^J< 


U—gP^    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


vVELL  NO. 


B12-0W 


FILE   NO       10003-41 


PRD.iprr 

PARCEL    18 

1  nrATinw 

RnsTDN,    Maq<^arHTTqpTT.c; 

r.\  IFNT 

F.R.     HARRIS    ENGINEERING 

CONTRACTOR 

NEW    HAMPSHIRE    BORING 

npii  1  FR 

BOB    MALARDO 

BORING  NO.     B12 


LOCATION  .-^pp    Plan 


INSTALLATION  DATE  ^^— 2EC_88 


H&A  REP. 


John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


17.8 


/A<^^yi^/'M'/i//^//V^^^i!. 


< 

o 

CO 

FILL 

o 

1- 

(— 

O 

z 

Crt 

z 

o 

1— 

Q 

r 

o 

— 16.0 

o 

_j 

n 

SAND 

w 

LU 

rsi 

tr 

< 

S 

5 

3 

CO 

—  25.0 

Cement/ 
Bentonite 


-9.0 


L, 


Bentonite 
11.0  — 


Filter 
SAND 


CLAY 


.^.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.lJ^S>^}iWS>W DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


22.0  — 

Cement/ 
•Bentonite 


1 


.HE)?X7nDiaC DEPTH  OF  BOTTOM  OF  RISER 


"V 


.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE   OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
.XXEXXHEIKKDEPTH  OF  BOTTOM  OF  POINT 


.SXEXJraBNXDEPTH  OF  BOTTOM 


OF  BOREHOLE 
[figures  REFER  TO:  EL. 


DEPTH 


0.0  ft. 


0.0  ft. 


9.0  ft. 
Cement/ 
Bentonite 


Roadway  Box 

3.0  in. 
2.0  ft. 


2.0  in. 
Cement/ 

Bantonita 
8.0  in. 


12.0  ft. 


PVC 


0.010  in. 
2.0  in. 


Filter  Sand 


22.0  ft. 
29.0  ft. 


2.0  ft. 


.LENGTH  OF  CASING  (Lj) 


12.0    ft. 


10.0    ft, 


.  LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (L. 


22.0    ft. 
PAY  LENGTH  _ 


X^— JL    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B13-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.      R1  3 


LOCATION 
CLIENT 


RORTON,  MA.qqArHnsFTT.q 


LOCATION  .Sefi    Plan 


F.R.    HARRIS    ENGINEERING 


CONTRACTOR   NKW    HAMPSHTRF.    BORING 
HRII  I  FR  BOB    MALARDO 


INSTALLATION  DATE  29    DEC    8E 
H&A  REP  John    Bode 


SURVEY 

DATUM  nCVD 


GROUND 
ELEVATION 


16.0 


< 
o 


O 

CO 

LU 

rsj 

< 


/yA^A4yAV/y^/AiK^y^'>^^i- 


FILL 


—  15.0 
SAND 


Cement/ 
Bentonite 


8.0  

Bentonite 
10.0  — 


Filter 
SAND 


20.0 
CLAY 


22.5 


Cement/ 
Bentonite 


,^_ELEVATION  OR   STICKUP   ABOVE/ BELOW  0.0    ft. 


GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP  M©*^/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

'indicate  all  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.»^B4»jr}J2W' DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


J_ 


ei.}gWMf few  DEPTH  OF  BOTTOM  OF  RISER 
TYPE  OF  POINT  OR  MANUFACTURER 
SCREEN  GAUGE   OR  SIZE  OF  OPENINGS 
DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 
jaEXXTODNXDEPTH  OF  BOTTOM  OF  POINT 


.EXEXKWSN/ DEPTH  OF  BOTTOM 


OF  BOREHOLE 
[figures  refer  TO:  EL. 


DEPTH 


6.0    in, 


8.0    ft. 
cement/ 


Rpntnni  he 


Roadway    Box 


-'^-0    in. 


2.0    ft. 


.  ?  .  n  1  n  ., 
Cement/ 
Bentonite 


«-n    in. 


12.0    ft. 


PVC 


0.010    in. 
2.0    in. 


Filter    Sand 
22.0    ft. 

24.0    ft. 


2.0    ft. 


.LENGTH  OF  CASING  (L3) 


12.0    ft. 


10.0    ft. 


LENGTH  OF  RISER  PIPE  (L,  ) 


LENGTH  OF  POINT  (L,) 


22.0    ft. 
PAY  LENGTH  J 


A*X 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT. 


PARCEL    18 


LOCATION 
CLIENT 


Rn.<;TnN,    MA.q.qarHn.qFTTc; 


F.R.    HARRIS    ENGINEERING 


CONTRACTOR  NEW    HAMPSHIRE    BORING 
DRILLER- 


BOB    ^4ALARD0 


vVELL   NO.     B14-0W 


FILE    NO.      10003-41 


BORING  Nn.Rl  4 


LOCATION  See    Plan 


INSTALLATION  RATF     28    DEC 
H&A   REP John    RnHg. 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION         17.3 


< 

o 

CO 


O 

z 

w 

z 
o 

I- 

o 

z 
o 
o 


o 

CO 

HI 

!^ 
ir 
< 

3 
CO 


FILL 


-  16.0 
SAND 


-  24.0 
CLAY 


Cement/ 
Bentonite 


9.0  

Bentonite 

11.0  — 


L, 


Filter 
SAND 


.ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.Bl^eSiMijnOW DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


22.0  — 

Cement/ 
-Bentonite 


i 


,Vj- 


i.  »,* JBtEXWmOMt DEPTH  OF  BOTTOM  OF  POINT 


.^.jeUDnWtQtW DEPTH  OF  BOTTOM 
OF  BOREHOLE 


FIGURES  REFER  TO:  EL. 


DEPTH 


0.0    ft, 


0.0    ft. 


9.0    ft. 
cement/ 


Benfnni fp 


Roadway    Box 

3.0    in. 
2.0    ft. 


^*0 


*fr 


corner 

Rpnt-nn  i  1- p 


i-0     in. 


_>WgWf Jew* DEPTH  OF  BOTTOM  OF  RISER 
_  TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE   OR  SIZE  OF  OPENINGS 
-DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 


12.0  ft. 


PVC 


0.010  in. 
2.0  in. 

Filter  Sand 
22.0  ft. 


28.0  ft. 


2.Q  ft. 


L  LENGTH  OF  CASING  (L^) 


1 ?-n   ft 


10.0   ft. 


=      22.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


LENGTH  OF  POINT  (L^) 


PAY  LENGTH  _ 


A^A 


Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B15-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.       ^^^ 


LOCATION 
CLIENT 


Rn.qTfiN,    MAy^.qArHn.qF.TT.g; 


LOCATION  See    Plan 


F.R.    HARRIS    ENGINEERING 


CONTRACTOR    NEW    HAMPSHIRE    BORING 
DRILLER ROGER    BURNS 


INSTALLATION  HATP^O    DEC    88 
H&A  RFP  John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


15.3 


y^A^A^/^VAW/iiy/AV^^/^ 


Cement/ 
Bentonite 


FILL 

—  15.0 
SAND 

-19.5 
SILT 

and 

CLAY 

—  22.0 
SAND 

—  24.0 
CLAY 


9.0 


Bentonite 
11.0   — 


L, 


Filter 
SAND 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS   AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


,^_jet£MftIK)f« DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


23.0 


Cement/ 
.Bentonite. 


I 


^t^>tf(©W* DEPTH  OF  BOTTOM  OF  RISER 
J TYPE  OF  POINT  OR  MANUFACTURER 


■NaZ 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
-ElEXXHOSK DEPTH  OF  BOTTOM  OF  POINT 


_ELOAWKaK DEPTH  OF  BOTTOM 


OF  BOREHOLE 
[figures  REFER  TO:  EL., 


DEPTH 


0.0    ft. 


0.0    ft. 


9.0    ft. 
Cement/ 

Rpnl-nni  1- p 


Roadway    Box 
3.0    in. 


2.0    ft. 


2.0    in. 
csment/ — 

Bentonite 


i.O    in. 


13.0    ft. 


PVC 


0.010    in. 


2.0    in. 


Filter    Sand 


23.0    ft. 


28.0    ft. 


2.0    ft, 


L  LENGTH  OF  CASING  (L- 


13.0    ft. 


10.0    ft. 


LENGTH   OF  RISER   PIPE  (L,) 


LENGTH  OF  POINT  (L^) 


23.0    ft. 
PAY  LENGTH  _ 


X^^Sk    Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT. 


PARCEL    18 


LOCATION 
CLIENT 


RnsTON,    MA.cjsftrHn.qRTTq 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER. 


ROGER  BURNS 


WELL  NO. 


B16-0W 


FILE  NO.  10003-41 


BORING  NO.  B16 


LOCATION  See    Plan 


INSTALLATION  nATF    4    JAN    89 
H&A  RFP         John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION      14.4 


< 

o 

CO 


z 
O 


o 
o 


o 

w 

NJ 

IT 
< 

■5. 
3 
CO 


FILL 


—  17.0 


SAND 


—  29.0 
CLAY 


Cement/ 
Bentonite 


9.0  

Bentonite 

11.0  — 


Filter 
SAND 


23.5 


Cement/ 
Bentonite 


2,0    ft. 


LENGTH  OF  CASING  (LjJ 


,^_ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 


0.0    ft. 


-ELEVATION  OR   STICKUP  »3ei9VS)CBELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


6.0    in. 


^*M^ 


Bentonite 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.HKKSMCMaMKDEPTH  OF  BOTTOM 
OF  CASING 


INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


Roadway    Box 


3.0    in. 


2.0    ft. 


2.0    in. 
Lement/ 

Rgn-t-nn  i  >p 

8.0    in. 


J_ 


13.0    ft. 


PVC 


HliB16KW0M«DEPTH  OF  BOTTOM  OF  RISER 
TYPE  OF  POINT  OR  MANUFACTURER 

SCREEN  GAUGE  OR  SIZE  OF  OPENINGS         0.010    in. 

2.0    in. 
DIAMETER  OF  WELLPOINT  

TYPE  OF  BACKFILL  AROUND  POINT  Filter    Sand 

BkEKScNSMMJEPTH  OF  BOTTOM  OF  POINT 


23.0    ft. 


.EKKSUCMSMKDEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  REFER  TO:  EL 


34.0    ft. 


DEPTH        X 


13.0    ft. 


_  LENGTH  OF  RISER  PIPE  (L  ,  ) 


10.0    ft. 


LENGTH  OF  POINT  (Lj  ) 


23.0    ft. 
PAY  LENGTH  _ 


A^A 


Haley  &  Aldrich,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B17-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO.     B17 


LOCATION 
CLIENT 


Rn.^TriN^    MAqt^ftrHnt^FTT.q 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER, 


BOB    MALARDO 


INSTALLATION  nATF    9    JAN    89 
H&A  REP John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


13.6 


y^A^A^AV/Ayf^/^/AV^^^i!- 


Cement/ 
Bentonite 


FILL 


-  13.0 
SAND 


-  25.0 
CLAY 


8.0    

Bentonite 

10.0  — 


Filter 
SAND 


,^_ELEVATION  OR   STICKUP  ABOVE><^i^dW  4.0    in. 


GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE^TOIXXK 
GROUND  SURFACE  OF  RISER  PIPE 

.THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


2.0    in. 


Bentonite 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.^i^^^f^m^/ DEPTH  OF  BOTTOM 
OF  CASING 


Roadway   Box 


3.0    in. 


1-6    ft. 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


2.0  m. 
cement/ 

Rpntnni  tg 


8.0  in. 


21.5  — 

Cement/ 
Bentonite 


c 

o  ofh 

o 
o 


I 


YjZ 


BtSKWOXaWOEPTH  OF  BOTTOM  OF  RISER      11-0    ft 
.TYPE  OF  POINT  OR  MANUFACTURER  EiZC 

.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS         0.010    in. 

2.0    in. 
.DIAMETER  OF  WELLPOINT  

.TYPE  OF  BACKFILL  AROUND  POINT  Filter    Sand 


.KBieflWtWttWDEPTH  OF  BOTTOM  OF  POINT      21.0    ft. 


.^m^fjm&M/ DEPTH  OF  BOTTOM 
OF  BOREHOLE 

[figures  refer  TO:  EL 


29.0   ft. 


DEPTH 


2.0    ft. 


L  LENGTH  OF  CASING  (L3) 


11-0    ft. 


.  LENGTH  OF  RISER  PIPE  (L, 


in.n  ft 


LENGTH  OF  POINT  (L;) 


21.0  ft. 
PAY  LENGTH  _ 


A^A 


Haley  &  Aldrlch.  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


PROJECT _ 

PARCEL  18 

LOCATION 

RORTOM,   MaciSArHriRFTT.q 

CLIENT 

F.R.  HARRIS  ENGINEERING 

CONTRACTOR  NEW  HAMPSHIRE  BORING 

DRII  1  FR 

ROGER  BURNS 

WELL   NO. 


B18-0W 


FILE   NO.      10003-41 


BORING  NO.     B18 


LOCATION  See    Plan 


INSTALLATION  HATF    6    JAN    89 
H&A  RFP  John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION 


13.9 


< 

u 

CO 


o 

z 

CO 

z 
g 

Q 

z 
o 
o 


o 

CO 

LU 

M 

CO 

< 

CO 


y/A^^fi^y^//^/W/y^^/i>. 


FILL 


-  13.0 
SILT 
-15.0   - 


SAND 


-23.0 
CLAY 


Cement/ 
Bentonite 


9.0 


Bentonite 
11.0  ~ 


Filter 
SAND 


.^.ELEVATION  OR   STICKUP  ABOVE/ BELOW 
GROUND  SURFACE  OF   CASING  OR 
ROADWAY  BOX 


-ELEVATION  OR   STICKUP  MS^^K^ELOW 
GROUND  SURFACE  OF  RISER  PIPE 


—  THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE  SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH.  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.^^t^J^W£*J/ DEPTH  OF  BOTTOM 
OF  CASING 


23.5 


Cement/ 
Bentonite 


1 


INSIDE  DIAMETER  OF  RISER  PIPE 
TYPE  OF  BACKFILL  AROUND  RISER 
DIAMETER  OF  BOREHOLE 


■vr 


.§<i2gVWt}Q^/ DEPTH  OF  BOTTOM  OF  RISER 
.TYPE  OF  POINT  OR  MANUFACTURER 
.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
.DIAMETER  OF  WELLPOINT 
.TYPE  OF  BACKFILL  AROUND  POINT 
-BCBWHIOK/ DEPTH  OF  BOTTOM  OF  POINT 


.KCSWMmOSC/ DEPTH  OF  BOTTOM 


OF  BOREHOLE 

L  FIGURES  REFER  TO:  EL.. 


DEPTH 


0.0    ft. 


6.0    in. 


Bentonite 


Roadway    Box 
3.0 


in. 


2,0    ft. 


2.0    in. 
i_ement/ 

Rian1-nn  i  ^  ca 

8.0    in. 


13.0    ft. 


T>\!r 


0.010    in. 


2.0    in. 


Filter    Sand 


?3.n    ft 
28.0    ft. 


2.0    ft. 


13.0    ft. 


10.0   ft. 


.LENGTH  OF  CASING  (Lj)]  L  LENGTH  OF  RISER  PIPE  (L,  ) 


LENGTH  OF  POINT  (Lj) 


23.     0    ft. 
PAY  LENGTH  _ 


AQK 


Haley  &  Aldrlch,  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


WELL   NO. 


B19-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING  NO. 


B19 


LOCATION 
CLIENT 


Rn<^TnN,    M&q<;ArHn.qFTT<^ 


LOCATION  See    Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 
DRILLER- 


12    JAN    89 


PETER    MICHAUD 


INSTALLATION  DATE 

John    Bode 


H&A  REP. 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION       15.5 


< 

o 


o 

z 


Q 

O 
O 


O 

CO 

UJ 

M 

cr 
< 

5 

CO 


FILL 


Cement/ 
Bentonite 


15.0 


SAND 


20.0 
CLAY 


9.0  — 

Bentonite 

11.0  — 


Filter 
SAND 


-26.0 
SAND 

-  28.0 
CLAY 


23.5  — 

Cement/ 
Bentonite 


.ELEVATION  OR   STICKUP   ABOVE/ BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS  AND  TYPE 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 


.^.JELSXATWfOiDEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


ML 


c 

O  Ofh- 

O 
O 


„v 


EKBJUCHBN/ DEPTH  OF  BOTTOM  OF  RISER 
TYPE  OF  POINT  OR  MANUFACTURER 
SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 
DIAMETER  OF  WELLPOINT 
TYPE  OF  BACKFILL  AROUND  POINT 
KBK««HCffl(«DEPTH  OF  BOTTOM  OF  POINT 

samm/noBUiOEPTH  of  bottom 


OF  BOREHOLE 
[figures  REFER  TO:  EL.. 


DEPTH 


0.0    ft. 


0.0    ft. 


9.0    ft.. 
UertSrtt/ 

Bentonite 


Roadway    Box 


3.0    in. 


2.0    ft, 


2.0    in. 
Cement/ 


Bentonitf? 
8.0    in. 


13.0    ft. 


PVC 


0.010    in. 


2.0    in. 


Filter    Sam 


23.0    ft. 
32.0    ft. 


2.0    ft. 


13.0    ft. 


10.0    ft. 


LENGTH  OF  CASING  (LjjJL  LENGTH  OF  RISER  PIPE  (L,  ) 


LENGTH  OF  POINT  (L^) 


23.0    ft. 
PAY  LENGTH  _ 


X^^Jk    Haley  &  Aldrich.  Inc. 


GROUNDWATER 
OBSERVATION  WELL  REPORT 


vVELL  NO. 


B20-0W 


FILE   NO.      10003-41 


PROJECT. 


PARCEL    18 


BORING   NO.      B2U 


LOCATION 
CLIENT 


RnSTON,  MASSACHUSETTS 


LOCATION  See  Plan 


F.R.  HARRIS  ENGINEERING 


CONTRACTOR  NEW  HAMPSHIRE  BORING 


DRILLER. 


PETER    MICHAUD 


INSTALLATION  DATE  ]  1    JAN    39 
H&A  gpp  John    Bode 


SURVEY 
DATUM 


NGVD 


GROUND 
ELEVATION      14.4 


FILL 
—  15.0 


SAND 


■27.0 


CLAY 


Cement/ 
Bentonite 


8.0  

Bentonite 
10.0   — 


L, 


Filter 
SAND 


.ELEVATION  OR   STICKUP  ABOVE/BELOW 
GROUND  SURFACE  OF  CASING  OR 
ROADWAY  BOX 

-ELEVATION  OR   STICKUP   ABOVE/BELOW 
GROUND  SURFACE  OF  RISER  PIPE 


THICKNESS  OF  SURFACE   SEAL 

TYPE  OF  SURFACE   SEAL 

INDICATE  ALL  SEALS  SHOWING 
DEPTH,  THICKNESS   AND  TYPE 


0.0  ft. 


0.0  ft. 


8.0  in. 
Cemenr/ 

Bentonite 


.TYPE  OF  CASING 

.INSIDE  DIAMETER  OF  CASING 

.BDfiOiKHTOlK/ DEPTH  OF  BOTTOM 
OF  CASING 


.INSIDE  DIAMETER  OF  RISER  PIPE 
.TYPE  OF  BACKFILL  AROUND  RISER 
.DIAMETER  OF  BOREHOLE 


Roadway  Box 
3.0  in. 


2.0  ft. 


2.0  in. 


Cement/ 
Bentonite 


,0  in. 


22.5 


Cement/ 
Bentonite 


c 

O  Ofh- 

o 
o 


1 


^^eWtJt^DEPTH  OF  BOTTOM  OF  RISER 
.J TYPE  OF  POINT  OR  MANUFACTURER 


12.0    ft. 


PVC 


:.Vt: 


.SCREEN  GAUGE  OR  SIZE  OF  OPENINGS 

.DIAMETER  OF  WELLPOINT 

.TYPE  OF  BACKFILL  AROUND  POINT 


0.010    in. 


2.0    in. 


Filter    Sand 


jeUEW«KX« DEPTH  OF  BOTTOM  OF  POINT       22.0    ft. 


jet^WMCWM* DEPTH  OF  BOTTOM 
OF  BOREHOLE 

I  FIGURES  REFER  TO:  EL 


32.0    ft, 


DEPTH  _2L. 


2.0    ft, 


LENGTH  OF  CASING  (L3) 


12.0    ft. 


.LENGTH  OF  RISER  PIPE  (L,) 


10-0  ft.. 


LENGTH  OF  POINT  (L^) 


22-0  ft- 
PAY  LENGTH  _ 


APPENDIX  F 
Groundwater  Monitoring  Reports 


HALEr  1  ALDRICH,  INC. 
CAMBRIDGH,   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

OW/PJNUMBPB.      P18-1(0W) 

Fl   FVATION   SUBTRAHEND     ^^.B     NGVD 

PI,  p  Mn          10003-41 

PACE    NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROAf  WAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

0939 

14.6' 

-0.3" 

DTC 

30    Jan.    89 

1231 

14.7" 

-0.4' 

Orange    particles    in 
suspension 

BAM 

9    Mar.    89 

1110 

14.7' 

-0.4' 

Turbid,    rust-colored 
particles    in    suspen-      BAM 

sion 

• 

i 

< 

HALEY  i  ALORICH,    INC. 
CamBRIOCS,   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

1 

1 

f\    FVATION   SUBTRAHEND      ^^  ■  ^     NGVD 

p,,  p  ..n           10003-41 

OW/P7  NIIMBPO.      P18-2(OW) 

PAGE  NC 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PPOMROADWAY    BOX 

ELEVATION 
OF  WATER 

READ 
REMARKS                       BY 

22    Dec.    88 

0925 

16.4' 

-0.4' 

DTC 

30    Jan.    89 

1152 

16.6" 

-0.6' 

BAM 

8    Feb.     89 

1240 

Dry    (3    18.0' 

DMB 

9    Mar.    89 

1137 

16.5' 

-0.5' 

Petroleum   odor, 
sheen   on   water 

BAM 

surface 

• 

» 

I 

1 

f. 


HALEr  4  ALDRICH,   INC. 
CAMBRIDCS.   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

ELEVATION  SUBTRAHEND      16.4    NGVD 

Fii.FNO          10003-41 

OW/Pi  NUMBER 

SED 
E 

PAGE   NO 

DATE 

TIME 

ELAP 
TIM 

DEPTH  OF  WATER 

FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

1014 

16.4' 

0.0' 

DTC 

30    Jan.     89 

1116 

16.3' 

0.1' 

BAM 

7    Feb.     89 

1250 

16.5" 

-0.1' 

DMB 

9    Mar.    89 

0916 

16.6' 

-0.2' 

Turbid,    v;ith    brown 
particles 

BAM 

- 

' 

Haley  &  aldrich,  inc. 
Cambridge.  Massachusetts 

GROUND  WATER  MONITORING  REPORT 

1 

._       .,           .                         1 

Fl   FVATION   SUBTPAHPND      ^^-^     ^GVD 

Pi,  F  ^n          10003-41 

ow/Pa  NUMBER-    Pia-4(ow)              j 

PAT.F    NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

1022 

14.6' 

0.0' 

DTC 

30    Jan.    89 

1109 

14.6* 

0.0' 

BAM 

9    Mar.    89 

* 

*Not    located,    pos- 
sibly   under    snow/ice 

BAM 

• 

a 
I 

HALEY  i  ALDRICH,   INC. 
CAMBRIDCS,  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

0W/P2  NUMBFP-      Bl-OW 

ELEVATION  SUBTRAHEND      ^^-^    NGVD 

Fii  F  Mn          10003-41 

PACF    NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 

FROMROADV-JAY    BOX 

ELEVATION 
OF  WATER 

^^-^ __= 

REMARKS 

READ 
BY 

22    Dec.    88 

0934 

14.5' 

-0.2' 

DTC 

30    Jan.     89 

1223 

12.4' 

1.9' 

BAM 

9   Feb.    89 

1233 

12.  2' 

2.1' 

DMB 

9    Mar.    89 

1117 

12.0' 

2.3' 

Turbid,    rust-colored 
particles    in    suspen- 

BAM 

sion 

• 

HALEY  4  ALDRICH,   INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT                     , 

0W/P3  NIJMRFR.      B2B-0W 

PI    PVATION   SIIBTRAHFND      ^3.4     NGVD 

PM  c  K.n          10003-41                          j 

PAGE  MO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 

FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

0946 

14.5' 

-1.1- 

DTC 

30    Jan.    89 

1202 

15.0- 

-1.6' 

BAM 

8    Feb.     89 

1237 

15,0' 

-1.6" 

DMB 

9    Mar.    89 

1130 

14.9' 

-1.5' 

BAM 

' 

' 

HALEY  i  ALDRICH,   INC. 
CAMBRIDC!.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REFUk  \                     j 

0W/P3  NIJMHFB-       B3-0W 

Fl    FVATION   <;URTRAHFNn       ^^  '  ^     ^^'^^ 

PH  p  Mn          10003-41 

PAT.F    NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 

FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

1010 

15.0' 

1.0' 

DTC 

30    Jan.    89 

1036 

16.1' 

-0.1' 

Petroleum   odor    in 
well;    sheen    on    baile: 

BAM 

9    Mar.    89 

0910 

16.1" 

-0.1' 

Turbid,    tan-colored 

BAM 

' 

> 
t 

■ 
< 
« 

HALEY  i  AL 
CAMBRIOCH.  M 

0W/P2   NUMBER: 

drich,  inc. 
assacmusetts 

GROUND  WATER  MONITORING  REPORT 

B3B-0W 

PI   FVATION   SIJBTRAHFND       ^^-O     NGVD 

P,,  p  ..n           10003-41 
PACE   NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1042 

15.2" 

-0.2' 

BAM 

7    Feb.    89 

1255 

15.3' 

-0.3' 

Petroleum   odor 

DMB 

9    Mar.    89 

* 

*Did    not    locate                    BAM 

« 

1 

1 

1 

3' 

1 

c 
a 

HALEY  4  ALDRICH,   INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

Fl   FVATION  <;iJBTRAHFND      ^ '^  •  8    NGVD 

PI,  e  Kjn           10003-41 

0W/P2  NllMBPR.      B4-0W 

PAGE  NO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

1002 

17.8' 

0.0' 

DTC 

30    Jan.    89 

1056 

18.0' 

-0.2' 

BAM 

7    Feb.    89 

1229 

18.1' 

-0.3' 

DMB 

9    Mar.    89 

1000 

17.9' 

-0.1' 

BAM 

* 

• 

i 
< 

1 

Haley  i  aldrich,  inc. 

CAMBRIDCH,   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT                    , 

0W/P2  NIIMBFR.       B5-0W 

PI    FVATION   <;ilHTRAHFND       ^^'^     NGVD 

PM   e  K.n           10003-41 

PACE  NO.                                 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.     88 

0957 

15.5' 

0.0' 

DTC 

30    Jan.    89 

1138 

15.7' 

-0.2' 

Petroleum   odor 

BAM 

8  Feb.    89 

1300 

15.7' 

-0.2' 

DMB 

9    Mar.    89 

1010 

15.5- 

0.0' 

Turbid,    tan-colored 

BAM 

• 

« 

( 
a 

El 

J 

HALEY  4  ALDRICH,   INC. 
CAMBRIDGH.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT                    | 

PI    PVATION   <;i)RTRAHFND       ^^-^     NGVD 

FH  p  wn          10003-41 

0W/P2  NUMBFR-       B6-0W 

PAGE  NO- 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

22    Dec.    88 

0950 

18.8' 

-0.3' 

DTC 

30    Jan.    89 

1143 

18.8' 

-0.3' 

Slight    sheen    on 
water    surface 

BAM 

9  Feb.     89 

1242 

18.9' 

-0.4' 

DMB 

9    Mar.    89 

1215 

19.0' 

-0.5' 

Turbid,    white-coloreii 

BAM 

' 

i 

e 

r 

J 

C 
1 



1 

HALEY  i  ALDRICH,   INC. 
CAMflRIDGS,   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

Fl   PVATION   MIBTRAHFND      ^ '^  •  0     ^GVD 

Fl,  F  Mn          10003-41 

0W/P2  NUMRPP.      B7-0V'; 

PAT.F   Nin 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
PROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30   Jan.    89 

1124 

17.3' 

-0.3' 

Sheen   on    bailer 

BAM 

8    Feb.    89 

0903 

17.4' 

-0.4' 

Petroleum   odor, 
sheen    on   water 

DMB 

9   Mar.    89 

1023 

18.1'* 

-1.1' 

>1.0'    amber-colored 
petrole    -n   product 

BAM 

16    Mar.    89 

0925 

18.6'* 

-1.6' 

1.6'    ai      jr-colored 
petroleum   product 

DMB 

• 

*Water    levels    not    corrected    for    influence 

of    phase-separated   petroleum   product. 

1 

■ 



Haley  &  aldrich,  inc. 
Cambridge,  Massachusetts 

GROUND  WATER  MONITORING  REPORT 

0W/P2  NIIMBPR-       B8-0W 

Fl    PVATION   <;ilRTRAHPNn       20.5     NGVD 

PH  F  ^n           10003-41 

PAGE  NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 

CROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1236 

21.2' 

-0.7' 

BAM 

8    Feb.     89 

1228 

21.5' 

-1.0' 

DMB 

9   Mar.    89 

1056 

21.3' 

-0.8' 

Turbid,    rust-colored 
particles    in    suspen- 

BAM 

sion 

' 

. 

HALEY  &  ALDRICH,   INC. 
CAMBRIDGS.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

1 

0W/P2  NIJMRFR.      B9-0W 

Fl   FVATION   <;ilRTRAHFNn      ^"^  •  0     NGVD 

p,,  p  Kin          10003-41 

PAT.F   ^Jn 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 

BY 

30    Jan.    89 

1227 

15.4' 

0.6' 

BAM 

8    Feb.    89 

1231 

15.5" 

0.5' 

DMB 

9    Mar.     89 

1102 

16.1' 

-0.1' 

Turbid,    white-colored 

BAM 

^ 

' 

1 

Haley  i  aldrich,  inc. 

CAMCRIDG!.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

1 

OW/PZ  NUMRFR-      BIO-OW 

ELEVATION  SUBTRAHEND     21.1    NGVD 

Fii  F  NO          10003-41 
PAGE  NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1240 

22.0- 

-0.9' 

BAM 

8    Feb.    89 

1225 

21.7- 

-0.6' 

DMB 

9    Mar.     89 

1150 

21.8' 

-0.7' 

BAM 

- 

^ 

! 

1 

' 

) 

1 

HALEY  4  ALDRICH,    INC. 
CAME«IQC!,  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

1 

OW/P?  NIIMBPP.       Bll-OW 

Fl   FVATION   lURTPAHFNn       ^'°  ■  ^     NGVD 

FN  e  Kin           10003-41 

PACE    NO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 

FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1148 

17.0' 

-0.7' 

White    colloid    in 
suspension 

BAM 

9    Feb.     89 

0904 

17.0' 

-0.7' 

DMB 

9   Mar.    89 

1200 

16.8' 

-0.5' 

Turbid,    white-colored 

BAM 

< 

1 

I 

1 

1 

\ 

] 

1 

', 

HALEY  &  ALDRICH,   INC. 
CAMCRIDG!.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

0W/P3  NIJMBFR.      B12-0W 

ELEVATION  SUBTRAHFND     17.8    NGVD 

Fll  F  NH           10003-41 

PAGF  nn 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1025 

17.9' 

-0.1' 

BAM 

9    Mar.    89 

0907 

18.2" 

-0.4' 

Turbid,    tan-colored 

BAM 



« 

, 

HALHY  i  ALDRICH,   INC. 
CAMBRIDCS,  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

OW/PZ  NUMBFR-      B13-0W 

ELEVATION   SUBTRAHFND     16-0     NGVD 

Fii  F  NO          10003-41 
P  A  r.  F  nn 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

'-^'    '     ■ 

REMARKS 

< 

READ 
BY 

30    Jan.    89 

1047 

16.0- 

0.0' 

BAM 

8    Feb.    89 

1043 

16.1' 

-0.1' 

DMB 

9   Mar.    89 

0923 

15.9' 

0.1' 

Turbid,    tan-colored 

BAM 

' 

1;  1= 

1 

HALEY  4  A 

CAMfiRIDGH.  V 

LDRICH,  IN 
USSaCHUSE 

C, 

GROUND  WATER  MONITORING  REFOh . 

ELEVATION  SUBTRAHEND      ^^-3    NGVD 

Fii  F  NO          10003-41 

PAT.F    NO 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1052 

17.2' 

0.1' 

BAM 

9    Mar.    89 

0940 

17.5' 

-0.2' 

White    particulate 
in    suspension 

BAM 

• 

■ 

1 

HALEY  H.  ALDRICH,   INC. 
CAMCRIDG!.   MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

4 

0W/P2  NUMBER:      B15-0W 

Fl    FVATIDN   <;ilRTRAHFNn       15.3     NGVD 

PM  F  -n          10003-41 

PAGE  NO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
=ROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1107 

15.3' 

0.0" 

BAM 

7    Feb.     89 

1233 

■5.3' 

0.0' 

DTC 

9    Mar.    89 

0930 

15.0' 

0.3' 

White    and    tan    par- 
ticulates   in    suspen- 

BAM 

sion 

. 

1 

HALEY  4  ALDRICH.   INC. 
CAMCRIOCe.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT                    , 

0W/P2  NIJMBPR.      B16-0W 

ELEVATION  SUBTRAHFND      14.4     NGVD 

Pii  p  Kjn          10003-41 

PAGE  NO,                                                         1 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1103 

14.5' 

-0.1' 

White    colloid    in 
suspension 

BAM 

7    Feb.     89 

1231 

14.6' 

-0.2' 

Slight    petroleum 
odor 

DMB 

9    Mar.     89 

0948 

14.6' 

-0.2' 

White    colloid    in 
suspension                               BAM 

* 

1 

1 

HALEY  &  ALDRICH,   INC. 
CAMBRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPOi.i 

QW/P3  NIIMBPB.       B17-0W 

Fl   FVATION   SURTRAHFND       ^3.9     NGVD 

Pi,  p  ^n          10003-41 

PAGE  NO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1206 

14.5' 

-0.6' 

BAM 

9    Mar.    89 

1125 

14.5" 

-0.6' 

BAM 

1 

1 

« 

1 

; 

! 

I 

I 

1 

' 

( 

i 

HALEY  4  ALDRICH,   INC. 
CAMfiRIDGE.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

QW/P3  NIIMRFP.       B18-0W 

ELEVATION   SUSTRAHFNti       13.9    NGVD 

PM  p  ^n           10003-41 

PACE    MO. 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1156 

14.4' 

-0.5' 

Sheen    on    bailer 

BAM 

9    Mar.     89 

1144 

14.3' 

-0.4' 

Petroleum   odor, 
sheen    on   water 

BAM 

surface 

< 

HALHY  4  ALDRICH,   INC. 
CamPRIOCS.  MASSACHUSETTS 

GROUND  WATER  MONITORING  REPORT 

-             1 

0W/P2  NIJMRPR.       B19-0W 

ELEVATION  SUBTRAHeNO      15.5    NGVD 

PM  p  Kjn          10003-41 

PACE  NO^ 

DATE 

TIME 

ELAPSED 
TIME 

DEPTH  OF  WATER 
FROMROADWAY    BOX 

ELEVATION 
OF  WATER 

REMARKS 

READ 
BY 

30    Jan.    89 

1129 

17.2' 

-1.7- 

BAM 

8    Feb.    89 

0904 

17.1' 

-1.6' 

DMB 

9   Mar.    89 

1030 

17.0' 

-1.5' 

BAM 

* 

1 . 

Il 

. 

. 

t 

HALEY  6,  ALDRICH,   INC. 
CAMflRIDGg.   MASSACHUSETTS 

0W/P2  NUMBER:      B20-OW 


GROUND  WATER  MONITORING  REPORT 


DATE 


TIME 


ELAPSED 
TIME 


ELEVATION  SUBTRAHEND     14.4    NGVD 


DEPTH  OF  WATER 
PRDMROADWAY    BOX 


ELEVATION 
OF  WATER 


FILE  NO.. 
PACE    NO, 


10003-41 


REMARKS 


READ 
BY 


30    Jan.    89 


1133 


16.2" 


BAM 


9   Mar.    89 


1040 


15.9' 


■1.5' 


Turbid,  white-colored  BAM 
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